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PREFACE  TO  THE  SECOND  EDITION. 


DuRlXG  the  seven  years  which  have  elapsed  since  the  pub- 
lication in  1868  of  the  first  edition  of  this  Work,  I  have 
continued  to  attend  to  the  same  subjects,  as  far  as  lay  in  my 
power ;  and  I  have  thus  accumulated  a  large  body  of  addi- 
tional facts,  chiefly  through  the  kindness  of  many  corre- 
spondents. Of  these  facts  I  have  been  able  here  to  use  only 
those  which  seemed  to  me  the  more  important.  I  have 
omitted  some  statements,  and  corrected  some  errors,  the  dis- 
coveiy  of  which  I  owe  to  my  reviewers.  Many  additional 
references  have  been  given.  The  eleventh  chapter,  and  that 
on  Pangenesis,  are  those  which  have  been  most  altered,  parts 
having  been  re-modelled ;  but  I  will  give  a  list  of  the  more 
important  alterations  for  the  sake  of  those  who  may  possess 
the  first  edition  of  this  book. 
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THE 

VARIATION  OF  ANIMALS  AND  PLANTS 

UNDER  DOMESTICATION. 

INTRODUCTION. 

The  object  of  this  work  is  not  to  describe  all  the  many  races 
of  animals  wbicb  have  been  domesticated  by  man,  and  of 
the  plants  which  have  been  cultivated  by  him;  even  if  I 
possessed  the  requisite  knowledge,  so  gigantic  an  undertaking 
would  be  here  superfluous.  It  is  my  intention  to  give  under  the 
head  of  each  species  only  such  facts  as  I  have  been  able  to  col- 
lect or  observe,  showing  the  amoimt  and  nature  of  the  changes 
which  animals  and  plants  have  undergone  whilst  under  man's 
dominion,  or  which  bear  on  the  general  principles  of  varia- 
tion. In  one  case  alone,  namely  in  that  of  the  domestic 
pigeon,  I  will  describe  fully  all  the  chief  races,  their  history, 
the  amoimt  and  nature  of  their  differences,  and  the  probable 
steps  by  which  they  have  been  formed.  I  have  selected  this 
case,  because,  as  we  shall  hereafter  see,  the  materials  are  tetter 
than  in  any  other ;  and  one  case  fully  described  will  in  fact 
illustrate  all  others.  But  I  shall  also  describe  domesticated 
rabbits,  fowls,  and  ducks,  with  considerable  fulness. 

The  subjects  discussed  in  this  volume  are  so  connected  that 
it  is  not  a  little  difficult  to  decide  how  they  can  be  best  arranged. 
I  have  determined  in  the  first  part  to  give,  under  the  heads  of 
the  various  animals  and  plants,  a  large  body  of  facts,  some 
of  which  may  at  first  appear  but  little  related  to  our  subject, 
and  to  devote  the  latter  part  to  general  discussions.  When- 
over  I  have  found  it  necessary  to  give  numerous  details,  in 
support  of  any  proposition  or  conclusion,  small  type  has  been 
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used.  Tlio  reader  will,  I  think,  find  this  plan  a  convenience, 
for,  if  he  does  not  doubt  the  conclusion  or  care  about  the 
details,  he  can  easily  pass  them  over ;  yet  I  may  be  permitted 
to  say  that  some  of  the  discussions  thus  printed  deserve 
attention,  at  least  from  the  professed  naturalist. 

It  may  be  useful  to  those  who  have  read  nothing  about 
Natural  Selection,  if  I  here  give  a  brief  sketch  of  the  whole 
subject  and  of  its  bearing  on  the  origin  of  species.^  This  is 
the  more  desirable,  as  it  is  impossible  in  the  present  work  to 
avoid  many  allusions  to  questions  which  will  be  fully  discussed 
in  future  volumes. 

From  a  remote  period,  in  all  parts  of  the  world,  man  has 
subjected  many  animals  and  plants  to  domestication  or  culture. 
Man  hdfe  no  power  of  altering  the  absolute  conditions  of  life : 
he  cannot  change  the  climate  of  any  country ;  he  adds  no  new 
element  to  the  soil ;  but  he  can  remove  an  animal  or  plant 
from  one  climate  or  soil  to  another,  and  give  it  food  on  which 
it  did  not  subsist  in  its  natural  state.  It  is  an  error  to  speak 
of  man  "  tampering  with  nature  "  and  causing  variability.  If 
a  man  drops  a  piece  of  iron  into  sulphuric  acid,  it  cannot  be 
said  strictly  that  he  makes  the  sulphate  of  iron,  he  only 
allows  their  elective  affinities  to  come  into  play.  If  organic 
beings  had  not  possessed  an  inherent  tendency  to  vary,  man 
could  have  done  nothing.^  He  unintentionally  exposes  his 
animals  and  pi  ants  to  various  conditions  of  life,  and  varia- 
bility supervenes,  which  he  cannot  even  prevent  or  check. 
Consider  the  simple  case  of  a  plant  which  has  been  cultivated 
during  a  long  time  in  its  native  country,  and  which  conse- 
quently has  not  been  subjected  to  any  change  of  climate.  It 
has  been  protected  to  a  certain  extent  from  the  competing 
roots  of  plants  of  other  kinds ;  it  has  generall  v  been  grown  in 
manured  soil ;  but  probably  not  richer  than  that  of  many  an 

*  To  any  one  who  has  attentively  tinned  ill-health, 
read  my  *  Origin  of  Species'  this  Intro-  '  M.  Pouchet  has  recently  (*  Plural- 

duction  will  be  superfluous.     As   I  ity  of  Races,*  Eng.  Translat.,  1864,  p. 

stated   in   that  work  that  I  should  83,  &Q.)  insisted  that  variation  under 

soon  publish  the  facts  on  which  the  domestication  throws  no  light  on  the 

conclusions  given  in  it  were  founded,  natural   modification   of  species.      I 

I  here  beg  permission  to  remark  that  cannot  perceive  the  force  of  his  argu- 

the   great  delay  in  publishing  this  ments,  or,  to  speak  more  accurately, 

first  work  has  been  caused  by  con-  of  his  assertions  to  this  effort. 
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alluvial  flat ;  and  lastly,  it  has  been  exposed  to  changes  in  its 
conditions,  being  grown  sometimes  in  one  district  and  some- 
times in  another,  in  different  soils.  Under  snch  circumstances, 
scarcely  a  plant  can  be  named,  though  cultivated  in  the  rudest 
manner,  which  has  not  given  birth  to  several  varieties.  It  can 
hardly  be  maintained  that  during  the  many  changes  which  this 
earth  has  undergone,  and  during  the  natural  migrations  of 
plants  from  one  land  or  island  to  another,  tenanted  by  different 
species,  that  such  plants  will  not  often  have  been  subjected  to 
changes  in  their  conditions  analogous  to  those  which  almost 
inevitably  cause  cultivated  plants  to  vary.  No  doubt  man 
selects  varying  individuals,  sows  their  seeds,  and  again  selects 
their  varying  offspring.  But  the  initial  variation  on  which 
man  works,  and  without  which  he  can  do  nothing,  is  caused 
by  slight  changes  in  the  conditions  of  life,  which  must  often 
have  occurred  under  nature.  Man,  therefore,  may  be  said  to 
have  been  trying  an  experiment  on  a  gigantic  scale ;  and  it 
is  an  experiment  which  nature  during  the  long  lapse  of  time 
has  incessantly  tried.  Hence  it  follows  that  the  principles 
of  domestication  are  important  for  us.  The  main  result 
is  that  organic  beings  thus  treated  have  varied  largely, 
and  the  variations  have  been  inherited.  This  has  ap- 
parently been  one  chief  cause  of  the  belief  long  held  by  some 
few  naturalists  that  species  in  a  state  of  nature  undergo 
change. 

I  shall  in  this  volume  treat,  as  fully  as  my  materials  permit, 
the  whole  subject  of  variation  under  domestication.  We  may 
thus  hope  to  obtain  some  light,  little  though  it  be,  on  the 
causes  of  variability, — on  the  laws  which  govern  it,  such  as  the. 
direct  action  of  climate  and  food,  the  effects  of  use  and  disuse, 
and  of  correlation  of  growth, — and  on  the  amount  of  change  to 
which  domesticated  organisms  are  liable.  We  shall  learn 
something  of  the  laws  of  inheritance,  of  the  effects  of  crossing 
different  breeds,  and  on  that  sterility  which  often  supervenes 
when  organic  beings  are  removed  from  their  natural 
conditions  of  life,  and  likewise  when  they  are  too  closely 
interbred.  During  this  investigation  we  shall  see  that  the 
principle  of  Selection  is  highly  important.  Although  man  does 
not  cause  variability  and  cannot  even  prevent  it,  he  can  select; 
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yrenfirye^  and  accamulate  the  Tariations  given  to  him  bv  the 
hand  of  nature  almost  in  any  way  which  he  chooses ;  and 
thnif  he  can  certainly  produce  a  great  result.  Selection  may 
>/e  followed  either  methodically  and  intentionally,  or  nncon- 
fSf;iouHiy  and  unintentionally.  Man  may  select  and  preserve 
ea^'h  successive  variation,  with  the  distinct  intention  of  im- 
proving and  altering  a  breed,  in  accordance  with  a  precon- 
ceived idea;  and  by  thus  adding  up  variations,  often  so 
slight  as  to  be  imperceptible  by  an  uneducated  eye,  he  has 
eflfected  wonderful  changes  and  improvements.  It  can,  also, 
\jo  clearly  shown  that  man,  without  any  intention  or  thought 
of  imjiroving  the  breed,  by  preserving  in  each  successive 
generation  the  individuals  which  he  prizes  most,  and  by 
destroying  the  worthless  individuals,  slowly,  though  surely, 
induces  great  changes.  As  the  will  of  man  thus  comes 
into  X'^^y*  ^^  ^^^  understand  how  it  is  that  domesticated 
breeds  show  adaptation  to  his  wants  and  pleasures.  AYe 
can  further  understand  how  it  is  that  domestic  races  of 
animals  -  and  cultivated  races  of  plants  often  exhibit  an 
abnormal  character,  as  compared  with  natural  species;  for 
they  have  been  modified  not  for  their  own  benefit,  but  for 
tliat  of  man. 

In  another  work  I  shall  discuss,  if  time  and  health  permit, 
the  variability  of  organic  beings  in  a  state  of  nature ;  namely, 
the  individual  dificrences  presented  by  animals  and  plants, 
and  those  slightly  greater  and  generally  inherited  differences 
which  are  ranked  by  naturalists  as  varieties  or  geographical 
races.  Wo  shall  see  how  difficult,  or  rather  how  impossible 
it  often  is,  to  distinguish  between  races  and  sub-species,  as 
the  less  well-marked  forms  have  sometimes  been  denominated ; 
and  again  between  sub-species  and  true  species.  I  shall 
further  attempt  to  show  that  it  is  the  common  and  widely 
ranging,  or,  as  they  may  be  called,  the  dominant  species, 
wliich  most  frequently  vary ;  and  that  it  is  the  large  and 
nourishing  genera  which  include  the  greatest  number  of 
varying  species.  Varieties,  as  wo  shall  see,  may  justly  bo 
called  incipient  spocios. 

But  it  may  bo  urged,  granting  that  organic  beings  in  a  state 
•of  nature  present  some  varieties, — that  their  organization  is 
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in  some  slight  degree  plastic;. granting  that  many  animals 
and  plants  have  varied  greatly  under  domestication,  and  that 
man  by  his  power  of  selection  has  gone  on  accumulating  such 
variations  until  he  has  made  strongly  marked  and  firmly  in- 
herited races ;  granting  all  this,  how,  it  may  be  asked,  have 
species  arisen  in  a  state  of 'nature  ?  The  differences  between 
natural  varieties  are  slight ;  whereas  the  differences  are  con- 
siderable between  the  species  of  the  same  genus,  and  great 
between  the  species  of  distinct  genera.  How  do  these  lesser 
differences  become  augmented  into  the  greater  difference? 
How  do  varieties,  or  as  I  have  called  them  incipient  species, 
become  converted  into  true  and  well-defined  species  ?  How  has 
each  new  species  been  adapted  to  the  surrounding  physical  con- 
ditions, and  to  the  other  forms  of  life  on  which  it  in  any  way 
depends  ?  We  see  on  every  side  of  us  innumerable  adapta- 
tions and  contrivances,  which  have  justly  excited  the  highest 
admiration  of  every  observer.  There  is,  for  instance,  a  fly 
(Cecidomyia)  ^  which  deposits  its  eggs  within  the  stamens 
of  a  Scrophularia,  and  secretes  a  poison  which  produces  a  gall, 
on  which  the  larva  feeds ;  but  there  is  another  insect  (Miso- 
campus)  which  deposits  its  eggs  within  the  body  of  the  larva 
within  the  gall,  and  is  thus  nourished  by  its  living  prey ;  so 
that  here  a  hymenopterous  insect  depends  on  a  dipterous 
insect,  and  this  depends  on  its  power  of  producing  a  monstrous 
growth  in  a  particular  organ  of  a  particular  plant.  So  it  is,  in 
a  more  or  less  plainly  marked  manner,  in  thousands  and  tens 
of  thoiisands  of  cases,  with  the  lowest  as  well  as  with  the  highest 
productions  of  nature. 

This  problem  of  the  conversion  of  varieties  into  species, — 
that  is,  the  augmentation  of  the'  slight  differences  character- 
istic of  varieties  into  the  greater  differences  characteristic  of 
species  and  genera,  including  the  admirable  adaptations  of 
each  being  to  its  complex  organic  and  inorganic  conditions  of 
life, — has  been  briefly  treated  in  my  *  Origin  of  Species.*  It 
was  there  shown  that  all  organic  beings,  without  exception, 
tend  to  increase  at  so  high  a  ratio,  that  no  district,  no  station, 
not  even  the  whole  surface  of  the  land  or  the  whole  ocean, 

'  Leon  Dufour  in  '  Annales  des  Scicnc.  Nat.*  (3rd  series,  Zoolog.),  torn.  v.  p.  6. 
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would  hold  the  progeny  of  a  single  pair  after  a  certain  number 
of  generations.  The  inevitable  result  is  an  ever-recurrent 
Struggle  for  Existence.  It  has  truly  been  said  that  all 
nature  is  at  war;  the  strongest  ultimately  prevail,  the 
weakest  fail ;  and  we  well  know  that  myriads  of  forms  have 
disappeared  from  the  face  of  the  earth.  If  then  organic  beings 
in  a  state  of  nature  vary  even  in  a  slight  degree,  owing  to 
changes  in  the  surrounding  conditions,  of  which  we  have 
abundant  geological  evidence,  or  from  any  other  cause;  if, 
in  the  long  course  of  ages,  inheritable  variations  ever  arise 
in  any  way  advantageous  to  any  being  under  its  excessively 
complex  and  changing  relations  of  life ;  and  it  would  be  a 
strange  fact  if  beneficial  variations  .did  never  arise,  seeing 
how  many  have  arisen  which  man  has  taken  advantage  of  for 
his  own  profit  or  pleasure ;  if  then  these  contingencies  ever 
occur,  and  I  do  not  see  how  the  probability  of  their  occur- 
lence  can  be  doubted,  then  the  severe  and  often-recurrent 
struggle  for  existence  will  determine  that  those  variations, 
however  slight,  which  are  favourable  shall,  be  preserved 
or  selected,  and  those  which  are  unfavourable  shall  be 
destroyed. 

This  preservation,  during  the  battle  for  life,  of  varieties 
which  possess  any  advantage  in  structure,  constitution,  or 
instinct,  I  have  called  Natural  Selection ;  and  Mr.  Herbert 
Spencer  has  well  expressed  the  same  idea  by  the  Survival  of 
the  Fittest.  The  term  "  natural  selection ''  is  in  some  respects 
a  bad  one,  as  it  seems  to  imply  conscious  choice ;  bmt  this 
will  be  disregarded  after  a  little  familiarity.  No  one  objects 
to  chemists  speaking  of  *'  elective  affinity ;  "  and  certainly  an 
acid  has  no  more  choice  in  combining  with  a  base,  than  the 
conditions  of  life  have  in  determining  whether  or  ngt  a  new 
form  be  selected  or  preserved.  The  term  is  so  far  a  good 
one  as  it  brings  into  connection  the  production  of  domestic 
races  by  man's  power  of  selection,  and  the  natural  preserva- 
tion of  varieties  and  species  in  a  state  of  nature.  For  brevity 
sake  I  sometimes  speak  of  natural  selection  as  an  intelligent 
power ; — in  the  same  way  as  astronomers  speak  of  the  attrac- 
tion of  gravity  as  ruling  the  movements  of  the  planets,  or 
as  agriculturists  speak  of  man  making  domestic  races  by  his 
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power  of  selection.  In  the  one  case,  as  in  the  other,  selection 
does  nothing  without  variability,  and  this  depends  in  some 
manner  on  the  action  of  the  surrounding  circumstances  on  the 
organism.  I  have,  also,  often  personified  the  word  Nature ; 
for  I  have  found  it  difficult  to  avoid  this  ambiguity ;  but 
I  mean  by  nature  only  the  aggregate  action  and  product 
of  many  natural  laws, — and  by  laws  only  the  ascertained 
sequence  of  events. 

It  has  been  shown  from  many  facts  that  the  largest  amount 
of  life  can  be  supported  on  each  area,  by  great  diversification 
or  divergence  in  the  structure  and  constitution  of  its  inhabi- 
tants. We  have,  also,  seen  that  the  continued  production  of 
new  forms  through  natural  selection,  which  implies  that  each 
new  variety  has  some  advantage  over  others,  inevitably 
leads  to  the  extermination  of  the  older  and  less  improved 
forms.  These  latter  are  almost  necessarily  intermediate  in 
structure,  as  well  as  in  descent,  between  the  last-produced 
forms  and  their  original  parent-species.  Now,  if  we  suppose 
a  species  to  produce  two  or  more  varieties,  and  these  in 
the  course  of  time  to  produce  other  varieties,  the  principal 
of  good  being  derived  from  diversification  of  structure  will 
generally  lead  to  the  preservation  of  the  most  divergent 
varieties ;  thus  the  lesser  differences  characteristic  of  varieties 
come  to  be  augmented  into  the  greater  differences  character- 
istic of  species,  and,  by  the  extermination  of  the  older  inter- 
mediate forms,  new  species  end  by  being  distinctly  defined 
objects.  Thus,  also,  we  shall  see  how  it  is  that  organic 
beings  can  be  classed  by  what  is  called  a  natural  method 
in  distinct  groups— species  under  genera,  and  genera  under 
families. 

As  all  the  inhabitants  of  each  country  may  be  said,  owing 
to  their  high  rate  of  reproduction,  to  be  striving  to  increase 
in  numbers ;  as  each  form  comes  into  competition  with  many 
other  forms  in  the  struggle  for  life, — for  destroy  any  one 
and  its  place  will  be  seized  by  others ;  as  every  part  of  the 
organization  occasionally  varies  in  some  slight  degree,  and 
as  natural  selection  acts  exclusively  by  the  preservation  of 
variations  which  are  advantageous  under  the  excessively 
complex  conditions  to  which  each  being  is  exposed,  no  limit 
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exists  to  the  number,  singularity,  and  perfection  of  the 
contrivances  and  co-adaptations  which  may  thus  be  pro- 
duced: An  animal  or  a  plant  may  thus  slowly  become 
related  in  its  structure  and  habits  in  the  most  intricate 
manner  to  many  other  animals  and  plants,  and  to  the 
physical  conditions  of  its  home.  Variations  in  the  organiza- 
tion will  in  some  cases  be  aided  by  habit,  or  by  the  use  and 
disuse  of  parts,  and  they  will  be  governed  by  the  direct 
action  of  the  surrounding  physical  conditions  and  by 
correlation  of  growth. 

On  the  principles  here  briefly  sketched  out,  there  is  no 
innate  or  necessary  tendency  in  each  being  to  its  own  ad- 
vancement in  the  scale  of  organization.  We  are  almost 
compelled  to  look  at  the  specialization  or  differentiation  of 
parts  or  organs  for  different  functions  as  the  best  or  even  sole 
standard  of  advancement ;  for  by  such  division  of  labour  each 
function  of  body  and  mind  is  better  performed.  And  as 
natural  selection  acts  exclusively  through  the  preservation  of 
profitable  medications  of  structure,  and  as  the  conditions  of 
life  in  each  area  generally  become  more  and  more  complex 
from  the  increasing  number  of  different  forms  which  inhabit 
it  and  from  most  of  these  forms  acquiring  a  more  and  more 
perfect  structure,  we  may  confidently  believe,  that,  on  the 
whole,  organization  advances.  Nevertheless  a  very  simple 
form  fitted  for  very  simple  conditions  of  life  might  remain 
for  indefinite  ages  unaltered  or  unimproved ;  for  what  would 
it  profit  an  infusorial  animalcule,  for  instance,  or  an  intestinal 
worm,  to  become  highly  organized  ?  Members  of  a  high  group 
might  even  become,  and  this  apparently  has  often  occurred, 
fitted  for  simpler  conditions  of  life  ;  and  in  this  case  natural 
selection  would  tend  to  simplify  or  degrade  the  organization, 
for  complicated  mechanism  for  simple  actions  would  be  useless 
or  even  disadvantageous. 

The  arguments  opposed  to  the  theory  of  Natural  Selection, 
have  been  discussed  in  my  '  Origin  of  Species,'  as  far  as  the 
size  of  that  work  permitted,  under  the  following  h§ads: 
the  difi&culty  in  understanding  how  very  simple  organs  have 
been  converted  by  small  and  graduated  steps  into  highly 
perfect    and    complex   organs;,    the    marvellous    facts    of 
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Instinct ;  the  whole  question  of  Hybridity ;  and,  lastly,  the 
absence  in  our  known  geological  formations  of  innumerable 
links  connecting  all  allied  species.  Although  some  of  these 
difficulties  are  of  great  weight,  we  shall  see  that  many  of 
them  are  explicable  on  the  theory  of  natural  selection,  and  are 
otherwise  inexplicable. 

In  scientific  investigations  it  is  permitted  to  invent  any 
hypothesis,  and  if  it  explains  various  large  and  independent 
classes  of  facts  it  rises  to  the  rank  of  a  well-grounded  theory. 
The  undulations  of  the  ether  and  even  its  existence  are  hypo- 
thetical, yet  every  one  now  admits  the  undulatory  theory  of 
light.  The  principle  of  natural  selection  may  be  looked  at  as 
a  mere  hypothesis,  but  rendered  in  some  degree  probable  by 
what  we  positively  know  of  the  variability  of  organic  beings 
in  a  state  of  nature, — by  .what  we  positively  know  of  the 
struggle  for  existence,  and  the  consequent  almost  inevitable 
preservation  of  favourable  variations, — and  from  the  analogical 
formation  of  domestic  races.  Now  this  hypothesis  may  be 
tested, — and  this  seems  to  me  the  only  fair  and  legitimate 
manner  of  considering  the  whole  question, — by  trying 
whether  it  explains  several  large  and  independent  classes  of 
facts;  such  as  the  geological  succession  of  organic  beings, 
their  distribution  in  past  and  present  times,  and  their  mutual 
affinities  and  homologies.  If  the  principle  of  natural  selection 
does  explain  these  and  other  large  bodies  of  facts,  it  ought  to 
be  received.  On  the  ordinary  view  of  each  species  having 
been  independently  created,  we  gain  no  scientific  explanation 
of  any  one  of  these  facts.  We  can  only  say  that  it  has  so 
pleased  the  Creator  to  command  that  the  past  and  present 
inhabitants  of  the  world  should  appear  in  a  certain  order  and 
in  certain  areas ;  that  He  has  impressed  on  them  the  most 
extraordinary  resemblances,  and  has  classed  them  in  groups 
subordinate  to  groups.  But  by  such  statements  we  gain  no 
new  knowledge ;  we  do  not  connect  together  facts  and  laws ; 
we  explain  nothing. 

It  was  the  consideration  of  such  large  groups  of  facts 
as  these  which  first  led  me  to  take  up  the  present  subject. 
When  I  visited  during  the  voyage  of  H.M.S.  Beagle^  the 
Galapagos  Archipelago,  situated  in  the  Pacific  Ocean  about 
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500  miles  from  South  America,  I  found  myself  surrounded 
by  peculiar  species  of  birds,  reptiles,  and  plants,  existing 
nowhere  else  in  the  world.  Yet  they  nearly  all  bore  an 
American  stamp.  In  the  song  of  the  mocking-thrush,  in  the 
harsh  cry  of  the  carrion-hawk,  in  the  great  candlestick-like 
opuntias,  I  clearly  perceived  the  neighbourhood  of  America, 
though  the  islands  were  separated  by  so  many  miles  of  oc<=jan 
from  the  mainland,  and  differed  much  in  their  geological 
constitution  and  climate.  Still  more  surprising  was  the  fact 
that  most  of  the  inhabitants  of  each  separate  island  in  this 
small  archipelago  were  specifically  different,  though  most 
closely  related  to  each  other.  I'he  archipelago,  with  its 
innumerable  craters  and  bare  streams  of  lava,  appeared  to 
be  of  recent  origin ;  and  thus  I  fancied  myself  brought  near 
to  the  very  act  of  creation.  I  often  asked  myself  how  these 
many  peculiar  animals  and  plants  had  been  produced ;  the 
simplest  answer  seemed  to  be  that  the  inhabitants  of  the 
several  islands  had  descended  from  each  other,  undergoing 
modification  in  the  course  of  their  descent;  and  that  all  the 
inhabitants  of  the  archipelago  were  descended  from  those  of 
the  nearest  land,  namely  America,  whence  colonists  would 
naturally  have  been  derived.  But  it  long  remained  to  me  an 
inexplicable  problem  how  the  necessary  degree  of  modification 
could  have  been  effected,  and  it  would  have  thus  remained 
for  ever,  had  I  not  studied  domestic  productions,  and  thus 
acquired  a  jast  idea  of  the  power  of  Selection..  As  soon  as  I 
had  fully  realized  this  idea,  I  saw,  on  reading  Malthus  on 
Population,  that  Natural  Selection  was  the  inevitable  result 
of  the  rapid  increase  of  all  organic  beings ;  for  I  was  prepared 
to  appreciate  the  struggle  for  existence  by  having  long 
studied  the  habits  of  animals. 

Before  visiting  the  Galapagos  I  had  collected  many  animals 
whilst  travelling  from  north  to  south  on  both  sides  of  America, 
and  everywhere,  under  conditions  of  life  as  different  as  it  is 
possible  to  conceive.  American  forms  were  met  with — species 
replacing  species  of  the  same  peculiar  genera.  Thus  it  was 
when  the  Cordilleras  were  ascended,  or  the  thick  tropical 
forests  penetrated,  or  the  fresh  waters  of  America  searched. 
Subsequently  I  vipited  other  countries,  which  in  all  their 
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conditions  of  life  were  incomparably  more  like  parts  of  South 
America,  than  the  different  parts  of  that  continent  are  to 
each  other ;  yet  in  these  countries,  as  in  Australia  or  Southern 
Africa,  the  traveller  cannot  fail  to  be  struck  with  the  entire 
difference  of  their  productions.  Again  the  reflection  was 
forced  on  me  that  community  of  descent  from  the  early 
inhabitants  of  South  America  would  alone  explain  the  wide 
prevalence  of  American  types  throughout  that  immense 
area. 

To  exhume  with  one's  own  hands  the  bones  of  extinct  and 
gigantic  quadrupeds  brings  the  whole  question  of  the 
succession  of  species  vividly  before  one's  mind ;  and  I  found 
in  South  America  great  pieces  of  tesselated  armour  exactly 
like,  but  on  a  magnificent  scale,  that  covering  the  pigmy 
armadillo ;  I  had  found  great  teeth  like  those  of  the  living 
sloth,  and  bones  like  those  of  the  cavy.  An  analogous  succes- 
sion of  allied  forms  had  been  previously  observed  in  Australia. 
Here  then  we  see  the  prevalence,  as  if  by  descent,  in  time  as 
in  space,  of  the  same  types  in  the  same  areas ;  and  in  neither 
case  does  the  similarity  of  the  conditions  by  any  means  seem 
sufficient  to  account  for  the  similarity  of  the  forms  of  life. 
It  is  notorious  that  the  fossil  remains  of  closely  consecutive 
formations  are  closely  allied  in  structure,  and  we  can  at  once 
understand  the  fact  if  they  are  closely  allied  by  descent. 
The  succession  of  the  many  distinct  species  of  the  same 
genus  throughout  the  long  series  of  geological  formations 
seems  to  have  been  unbroken  or  continuous.  New  species 
come  in  gradually  one  by  one.  Ancient  and  extinct  forms  of 
life  are  often  intermediate  in  character,  like  the  words  of  a 
dead  language  with  respect  to  its  several  offshoots  or  living 
tongues.  All  these  facts  seemed  to  me  to  point  to  descent* 
with  modification  as  the  means  of  production  of  new 
speces. 

The  innumerable  past  and  prt  sent  inhabitants  of  the 
world  are  conne«  ted  together  l)y  the  most  singular  and 
complex  affinities,  and  can  be  classed  in  groups  under  groups, 
in  the  ^ame  manner  as  varieties  c  an  be  classed  under  species 
and  sub-varieties  under  varieties,  but  with  mnch  higher 
grades  of  difference.  These  complex  affinities  and  the  rules 
VOL.  I.  2 
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for  classification,  receive  a  rational  explanation  on  the  theory 
of  descent,  combined  with  the  principle  of  natural  Belection, 
■which  entails  divergen^ie  of  character  and  the  extinction  of 
intermediate  forms*  How  inexplicable  iss  the  mmilar  pattern 
of  the  hand  of  a  man,  the  foot  of  a  dog,  the  wing  of  a  hatj 
the  flipper  of  a  seal,  on  the  doctrine  of  independent  acts  of 
creation !  how  simply  explained  on  the  principle  of  the 
tiatural  selection  of  successive  slight  variations  in  the 
diverging  descendants  from  a  single  progenitor!  So  it  is 
with  certain  parts  or  organs  in  the  same  individual  atiimal 
or  plant,  for  instince,  the  jaws  and  legs  of  a  crab,  or  the 
petals,  stamens,  and  pistils  of  a  flower.  Duriog  the  many 
cliangea  to  which  in  the  course  of  time  orgnnic  beings  have 
been  subjected,  certain  organs  or  parts  have  occ»fiiormlljr 
become  at  fir^t  of  little  nse  and  ultimately  fcuperflnous ;  and 
the  retention  of  such  parts  in  a  rudimentary  and  uaelesa 
condition  is  intelligible  on  the  theory  of  de-scent.  It  can  be 
shown  that  modifications  of  structure  are  generally  inherited 
by  the  offspring  at  the  same  age  at  which  each  snccei^sive 
variation  appeared  in  the  parents ;  it  can  further  be  shown 
that  variatiotiH  do  not  commonly  feupervene  at  a  very  early 
period  of  embryonic  growth,  and  on  these  two  principles  we 
can  understand  that  rao^t  wonderful  faet  in  the  whole  circuit 
of  natural  history,  namely,  the  close  similarity  of  the  embryos 
within  the  same  great  class — for  instance,  Ihoss  of  mammals, 
birds,  reptiles,  and  fish. 

It  is  the  consideration  and  explanation  of  snch  facts  as 
thej^e  which  has  convinced  me  that  the  theory  of  descent 
with  modification  by  mean  of  natural  Relection  is  in  the 
main  true.  These  facts  have  as  yet  rec<^ived  no  explanation 
on  the  theory  of  independent  Creation;  they  cannot  be 
grouped  togetUer  under  one  point  of  view,  hnt  each  has  to  be 
considered  as  an  ultimate  fact,  A^  the  first  origin  of  life  on 
this  earth,  as  well  as  the  continued  life  of  each  individual,  is 
at  present  quite  beyond  the  scope  of  science,  I  do  not  wish  to 
lay  much  stress  on  the  j^reater  simplicity  of  the  view  of  a  few 
forma  or  of  only  one  form  having  bean  originally  created, 
instead  of  innumerable  miraculous  creations  having  been 
necessary  at  innnmerahle  periods ;  fho>?gh  this  more  simple 
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view  accords  well  with  Maupertuis's  philosophical  axiom  of 
"  least  action." 

In  considering  how  far  the  theory  of  natural  selection 
may  be  extended, — that  is,  in  determining  from  how  many 
progenitors  the  inhabitants  of  the  world  hnve  descended, — 
we  may  conclude  that  at  least  all  the  members  of  the  same 
class  have  descended  from  a  single  ancestor.  A  number  of 
organic  beings  are  included  in  the  same  class,  because  they 
present,  independently  of  their  liabits  of  life,  the  same  funda- 
mental type  of  structure,  and  because  they  graduate  into  e^ch 
other.  Moreover,  members  of  the  same  class  can  in  most 
cases  be  shown  to  be  closely  alike  at  an  early  embryonic  age. 
These  facts  can  be  explained  on  the  belief  of  their  descent  from 
a  common  form  ;  therefore  it  may  be  safely  admitted  that  all 
the  members  of  the  same  class  are  descended  from  one  pro- 
genitor. But  as  the  members  of  quite  distinct  c1as>es  have 
something  in  common  in  structure  and  much  in  common  in 
constitution,  analogy  would  lead  us  one  step  further,  and  to 
infer  as  probable  that  all  living  creatures  are  descended  from 
a  single  prototype. 

I  hope  that  the  reader  will  pause  before  coming  to  any 
final  and  hostile  conclusion  on  the  theory  of  natural  selection. 
The  reader  may  consult  my  *  Origin  of  Species '  for  a  general 
sketch  of  the  whole  subject ;  but  in  that  work  he  has  to  take 
many  statements  on  trust.  In  considering  the  theory  of 
natural  selection,  he  will  assuredly  meet  with  weighty 
difficulties,  but  these  difficulties  relate  chiefly  to  subjects — 
such  as  the  degree  of  perfection  of  the  geological  record,  the 
means  of  distribution,  the  possibility  of  transitions  in  organs, 
&c, — on  which  we  are  confessedly  ignorant;  nor  do  we  know 
how  ignorant  we  are.  If  we  are  much  more  ignorant  ihan 
is  generally  supposed,  most  of  these  difficulties  wholly 
disappear.  Let  the  reader  reflect  on  the  difficulty  of  looking 
at  whole  classes  of  facts  from  a  new  point  of  view.  Lot  him 
observe  how  slowly,  but  surel}',  the  noble  views  of  Lyell  on 
the  gradual  changes  now  in  progress  on  the  earth's  surface 
have  been  accepted  as  sufficient  to  acconnt  for  all  that  we  see 
in  its  past  history.  The  present  action  of  natural  selection 
may  seem  more  or  less  probable ;  but  I  believe  in  the  fruth  of 
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the  theory,  because  it  collects,  under  one  point  of  view,  and 
gives  a  rational  explanation  of,  many  apparently  independent 
classes  of  facts.^ 


*  In  treating  the  several  subjects 
included  in  the  present  and  my  other 
works  I  have  continually  been  led  to 
ask  for  information  from  many  zoolo- 
gists, botanists,  geologists,  breeders  of 
animals,  and  horticulturists,  and  I 
have  invariably  received  from  them 
the  most  generous  assistance.  With- 
out such  aid  I  could  have  effected 
little.  I  have  repeatedly  applied 
for    information    and    specimens    to 


foreigners,  and  to  British  merchants 
and  officers  of  the  Government  re- 
siding in  distant  lands,  and,  with  the 
rarest  exceptions,  I  have  received 
prompt,  open-handed,  and  valuable 
assistance.  I  cannot  express  too 
strongly  my  obligations  to  the  many 
persons  who  have  assisted  me,  and 
who,  I  am  convinced,  would  be 
equally  willing  to  assist  others  in 
any  scientific  investigation. 
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CHAPTER  I. 

DOMESTIC  DOOS  AND  CATS. 

ANCIENT  VARIETIES  OF  THE  DOG — ^RESEMBLANCE  OF  DOMESTIC  DOGd  IN  YABTOVS 
COUNTRIES  TO  NATIVE  CANINE  SPECIES — ^ANIMALS  NOT  ACQUAINTED  WITH 
HAN  AT  FlBitT  FlIARLESS — DOOS  RESEMBLING  WOLVES  AND  JACKALS — HABIT 
OF  BARKING  ACQUIRED  AND  LOST — FERAL  DOGS — TAN-COLOURED  EYE-SPOTS 
— ^PERIOD  OF  GESTATION — OFFENSIVE  ODOUR — ^FERTILITY  OF  THE  RACES  WHEN 
CROSSED — DIFFERENCES  IN  THE  SEVERAL  RACES  IN  PART  DUE  TO  DESCENT 
FROM  DISTINCT  SPECIES — DIFFERENCES  IN  THE  SKULL  AND  TEETH — DIFFER- 
ENCES IN  THE  BODY,  IN  CONSTITUTION — ^FEW  IMPORTANT  DIFFERENCES 
HAVE  BEEN  FIXED  BY  SELECTION — DIRECT  ACTION  OF  CLIMATE — WATER- 
DOGS  WITH  PALMATED  FEET — HISTORY  OF  THE  CHANGES  WHICH  CERTAIN 
ENGLISH  RACES  OF  THE  DOG  HAVE  GRADUALLY  UNDERGONE  THROUGH 
SELECTION — ^EXTINCTION  OF  THE  LESS  IMPROVED  SUB-BREEDS. 

CATS,  CROSSED  WITH  SEVERAL  SPECIES — DIFFERENT  BREEDS  FOUND  ONLY  Df 
SEPARATED  COUNTRIES — DIRECT  EFFECTS  OF  THE  CONDITIONS  OF  LIFE — 
FERAL  CATS — INDIVIDUAL  VARIABILITY. 

Thk  first  and  chief  point  of  interest  in  this  chapter  is,  whether 
the  numerous  domesticated  varieties  of  the  dog  have  descended 
from  a  single  wild  speoies,  or  from  several.  Some  authors 
believe  that  all  have  descended  from  the  wolf,  or  from  the 
jackal,  or  from  an  unknown  and  extinct  species.  Others  again 
believe,  and  this  of  late  has  been  the  favourite  tenet,  that  they 
have  descended  from  several  species,  extinct  and  recent,  more 
or  less  commingled  together.  We  shall  probably  never  be  able 
to  ascertain  their  origin  with  certainty.  Palaeontology  ^  does 
not  throw  much  light  on  the  question,  owing,  on  the  one 
hand,  to  the  close  similarity  of  the  skulls  of  extinct  as  well 
as  living  wolves  and  jackals,  and  owing,  on  the  other  hand,  to 

*  Owen,  *  British  Fossil  Mammals,*  habits.      See     also    Boyd    Dawkins, 

pp.  123  to  133.      Pictet's  *  Traits  de  'Cave  Hunting,'   1874,  p.  131,  &c., 

Pal.,'  185H,  torn.  i.  p.  202.    De  Blain-  and  his  other  publications.     Jeitteles 

ville,  in  his  '  Ost^ographie,  Canidae,'  has    discussed    in   great   detail    the 

p.    142,    has    largely   discussed    the  character  of  the  breeds  of  pre-historic 

whole    subject,   and    concludes   that  dogs :  '  Die  vorgeschichtlichen  Alter- 

the  extinct  parent  of  all  domesticated  thUmer  der  Stadt  Olmtttx,'  II.  Theil, 

dogs  came  nearest  to   the    wolf  in  1872,  p.  44  to  end. 
organization,   and   to  tho  jackal  in 
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the  great  dissimilarity  of  the  skulls  of  the  several  breeds  of 
the  domestic  dogs.  It  seems,  however,  that  remains  have 
been  found  in  the  later  tertiary  deposits  more  like  those  of  a 
large  dog  than  of  a  wolf,  which  favours  the  belief  of  De 
Blainville  that  our  dogs  are  the  descendants  of  a  single  ex- 
tinct species.  On  the  other  hand,  some  authors  go  so  far  as 
to  assert  that  every  chief  domestic  breed  must  have  had  its 
wild  prototype.  This  latter  view  is  extremely  improbable : 
it  allows  nothing  for  variation;  it  passes  over  the  almost 
monstrous  character  of  some  of  the  breeds ;  and  it  almost  ne 
cessarily  assumes  that  a  large  number  of  species  have  become 
extinct  since  man  domesticated  the  dog ;  whereas  we  plainly 
see  that  wild  members  of  the  dog-family  are  extirpated 
by  human  agency  with  much  difficulty;  even  so  Tccently 
as  1710  the  wolf  existed  in  so  small  an  island  as  Ireland. 

The  reasons  which  have  led  various  authors  to  infer  that 
our  dogs  have  descended  from  more  than  one  wild  species  are 
as  follows.^  Firstly,  the  great  difference  between  the  several 
breeds ;  but  this  will  appear  of  comparatively  little  weight, 
after  we  shall  have  seen  how  great  are  the  differences  between 
the  several  races  of  various  domesticated  animals  which  cer- 
tainly have  descended  from  a  single  parent-form.  Secondly, 
the  more  important  fact,  that,  at  the  most  anciently  known 
historical  periods,  several  breeds  of  the  dog  existed,  very 
unlike  each  other,  and  closely  resembling  or  identical  with 
breeds  still  alive. 

We  will  briefly  run  back  through  the  historical  records. 

'  Pallas,  I  believe,  originated  this  force  than  the  late  James  Wilson,  of 

doctrine   in  *Act.  Acad.   St.  Peters-  Edinburgh,    in   various   papers   read 

bnrgh,'  1780,  Part  ii.    Ehrenberg  has  before  the  Highland  Agricultural  and 

advocated  it,  as  may  be  seen  in  De  Wernerian  Societies.    Isidore  Geoffrey 

Blainville*s  *  Orthographic,*  p.  79.    It  Saint-Hilaire  (*  Hist.  Nat.  Gin.*  1860, 

has  been  carried  to  an  extreme  extent  tom.  iii  p.  107),  though  he  believes 

by    Col.    Hamilton    Smith     in     the  that  most  dogs  have  descended  from 

*  Naturalist  Library,'  vols.  ix.  and  x.  the  jackal,  yet  inclines  to  the  belief 

Mr.  W.  C.  Martin  adopts  it  in  his  that  some   are   descended    from   the 

excellent  '  History  of  the  Dog,*  1845  ;  wolf.      Prof.    Gervais    ('  Hist.    Nat. 

as  does  Dr.  Morton,  as  well  as  Nott  Mamm.*  1865,  tom.  ii.  p.  69,  referring 

and  Gliddon,  in  the  United   States.  to  the  view  that  all   the   domestic 

Prof.    Low,    in    his    *  Domesticated  races  are  the  modified  descendants  of  a 

Animals,'  1845,  p.  666,  comes  to  this  single  species,  after  a  long  discussion, 

same  conclusion.    No  one  has  argued  says,  **  Cette  opinion  est,  suivant  nous 

on  this  side  with  more  clearness  and  du  moins,  la  moins  probable.*' 
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The  materials  are  remarkably  deficient  between  the  four- 
teenth century  and  the  Roman  classical  period.^  At  this 
latter  period  various  breeds,  namely  hounds,  house-dogs,  lap- 
dogs,  &c.,  existed ;  but,  as  Dr.  Walther  has  remarked,  it  is 
impossible  to  recognise  the  greater  number  with  any  cer- 
tainty. Youatt,  however,  gives  a  drawing  of  a  beautiful 
sculpture  of  two  greyhound  puppies  from  the  Villa  of  An- 
toninus. On  an  Assyrian  monument,  about  640  B.C.,  an 
enormous  mastiff*  is  figured ;  and  according  to  Sir  H. 
Rawlinson  (as  I  was  informed  at  the  British  Museum), 
similar  dogs  are  still  imported  into  this  same  country.  I 
have  looked  through  the  magnificent  works  of  Lepsius  and 
Rosellini,  and  on  the  Egyptian  monuments  from  the  fourth 
to  the  twelfth  dynasties  (i.e.  from  about  3400  B.C.  to  2100  B.C.) 
several  varieties  of  the  dog  are  represented  ;  most  of  them  are 
allied  to  greyhounds ;  at  the  later  of  these  periods  a  dog 
resembling  a  hound  is  figured,  with  drooping  ears,  but  with 
a  longer  back  and  more  pointed  head  than  in  our  hounds. 
There  is,  also,  a  turnspit,  with  short  and  crooked  legs,  closely 
resembling  the  existing  variety ;  but  this  kind  of  monstrosity 
is  so  common  with  various  animals,  as  with  the  ancon  sheep, 
and  even,  according  to  Rengger,  with  jaguars  in  Paraguay, 
that  it  would  be  rash  to  look  at  the  monumental  animal  as 
the  parent  of  all  our  turnspits ;  Colonel  Sykes  ^  also  has 
described  an  Indian  pariah  dog  as  presenting  the  same 
monstrous  character.  The  most  ancient  dog  represented  on 
the  Egyptian  monuments  is  one  of  the  most  singular;  it 
resembles  a  greyhound,  but  has  long  pointed  ears  and  a  short 
curled  tail :  a  closely  allied  variety  still  exists  in  Northern 

•  Berjean,  *The  Varieties  of  the  from  the  tomb  of  the  son  of  Esar 
Dog ;  in  old  Sculptures  and  Pictures,'  Haddon,  and  clay  models  in  the 
1863.  *Der  Hund,*  von  Dr.  F.  L.  British  Museum.  Nott  and  Gliddon, 
Walther,  Giessen,  1817,  s.  48,:  this  in  their  *  Types  of  Mankind,' 1854,  p. 
author  seems  carefully  to  have  studied  393,  give  a  copy  of  these  drawings, 
all  classical  works  on  the  subject.  This  dog  has  been  called  a  Thibetan 
See  also  Volz,  *  Beitrage  zur  Kultur-  mastiff,  but  Mr.  H.  A.  Oldfield,  who 
geschichte,'  Leipzig,  1852,  s.  115  is  familiar  with  the  so-called  Thibet 
*  Youatt  on  the  Dog,*  1845,  p.  6.  A  mastiff,  and  has  examined  the  draw- 
very  full  history  is  given  by  De  ings  in  the  British  Museum,  informs 
Blainville  in  hie  *  Ost^ographie,  me  that  he  considers  them  different. 
Canidfle.'  »  *Proc  Zoolog.  Sec.,'  July  12th, 

*  I  have  seen  drawings  of  this  dog  1831. 
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Africa ;  for  Mr.  E.  Vernon  Harcourt  ^  states  that  the  Arab 
boar-hound  is  "an  eccentric  hieroglyphic  animal,  such  as 
Cheops  once  hunted  with,  somewhat  resembling  the  rough 
Scotch  deer-hound ;  their  tails  are  curled  tight  round  on  their 
backs,  and  their  ears  stick  out  at  right  angles."  With  this 
most  ancient  variety  a  pariah-like  dog  coexisted. 

We  thus  see  that,  at  a  period  between  four  and  five  thou- 
sand years  ago,  various  breeds,  viz.  pariah  dogs,  greyhounds, 
common  hounds,  mastiffs,  house-dogs,  lapdogs,  and  turnspits, 
existed,  more  or  less  closely  resembling  our  present  breeds. 
But  there  is  not  sufl&cient  evidence  that  any  of  these  ancient 
dogs  belonged  to  the  same  identical  sub-varieties  with  our 
present  dogs.''  As  long  as  man  was  believed  to  have  existed 
on  this  earth  only  about  6000  years,  this  fact  of  the  great 
diversity  of  the  breeds  at  so  early  a  period  was  an  argument 
of  much  weight  that  they  had  proceeded  from  several  wild 
sources,  for  there  would  not  have  been  sufl&cient  time  for  their 
divergence  and  modification.  But  now  that  we  know,  from 
the  discovery  of  flint  tools  embedded  with  the  remains  of 
extinct  animals  in  districts  which  have  since  undergone  great 
geographical  changes,  that  man  has  existed  for  an  incom- 
parably longer  period,  and  bearing  in  mind  that  the  most 
barbarous  nations  possess  domestic  dogs,  the  argument  from 
insufficient  time  falls  away  greatly  in  value. 

Long  before  the  period  of  any  historical  record  the  dog  was 
domesticated  in  Europe.  In  the  Danish  Middens  of  the  Neo- 
lithic or  Newer  Stone  period,  bones  of  a  canine  animal  are 
imbedded,  and  Steenstrup  ingeniously  argues  that  these  be- 
longed to  a  domestic  dog  ;  for  a  very  large  proportion  of  the 
bones  of  birds  preserved  in  the  refuse  consists  of  long  bones, 
•vhich  it  was  found  on  trial  dogs  cannot  devour.^   This  ancient 

•  *  Sporting  in  Algeria,*  p.  51.  ctirl-tailed  greyhound,  like  that  repre- 

'  Berjeau  gives  fac-similes  of  the  sented  on  the   most   ancient  mouu- 

Egjptian  drawings.    Mr.  C.  L.  Martin  ments,   is   common   in  Borneo ;  but 

in  his  *  History  of  the    Dog,*  18+5,  the  Rajah,  Sir  J.  Brooke,  informs  me 

copies  several  figures  from  the  Egypt-  that  no  such  dog  exists  there, 

ian    monuments,    and    speaks    with  ■  These,  and  the  following  facts  on 

much  confidence  with  respect  to  their  the  Danish  remains,  are  taken  from 

identity  with  still  living  dogs.  Messrs.  M.  Morlot's  most  interesting  memoir 

Nott  and  Gliddon  ('  Types  of  Mankind,  in  *  Soc.  Vaudoise  des  Sc.Nat.'  torn,  vi., 

1854,  p.  388)  give  still  more  numerous  1860,  pp.  281,  299,  320. 
6frnres.     Mr.  Gliddon  asserts  that  a 
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dog  was  succeeded  in  Denmark  during  the  Bronze  period  by 
a  larger  kind,  presenting  certain  difterences,  and  this  again 
during  the  Iron  period,  by  a  still  larger  kind.  In  Switzer- 
land, we  hear  from  Prof.  Kiitimeyer,^  that  during  the  Neo- 
lithic period  a  domesticated  dog  of  middle  size  existed,  which 
in  its  skull  was  about  equally  remote  from  the  wolf  and  jackal, 
and  partook  of  the  characters  of  our  hounds  and  setters  or 
spaniels  (Jagdhund  und  Wachtelhund).  Riitimeyer  insists 
strongly  on  the  constancy  of  form  during  a  very  long  period 
of  time  of  this  the  most  ancient  known  dog.  During  the 
Bronze  period  a  larger  dog  appeared,  and  this  closely  ra 
sembled  in  its  jaw  a  dog  of  the  same  age  in  Denmark. 
Eemains  of  two  notably  distinct  varieties  of  the  dog  were 
found  by  Schmerling  in  a  cave  ;^°  but  their  age  cannot  be 
positively  determined. 

The  existence  of  a  single  race,  remarkably  constant  in  form 
during  the  whole  Neolithic  period,  is  an  interesting  fact  in 
contrast  with  what  we  see  of  the  changes  which  the  races 
underwent  during  the  period  of  the  successive  Egyptian 
monuments,  and  in  contrast  with  our  existing  dogs.  The 
character  of  this  animal  during  the  Neolithic  period,  as  given 
by  Eiitimeyer,  supports  De  Blainville's  view  that  our  varieties 
have  descended  from  an  unknown  and  extinct  form.  But  we 
should  not  forget  that  we  know  nothing  with  respect  to  the 
antiquity  of  man  in  the  warmer  parts  of  the  world.  I'he 
succession  of  the  different  kinds  of  dogs  in  Switzerland  and 
Denmark  is  thought  to  be  due  to  the  immigration  of  conquer- 
ing tribes  bringing  with  them  their  dogs;  and  this  view 
accords  with  the  belief  that  different  wild  canine  animals 
were  domesticated  in  different  regions.  Independently  of 
the  immigration  of  new  races  of  man,  we  know  from  the 
wide-spread  presence  of  bronze,  composed  of  an  alloy  of  tin, 
how  much  commerce  there  must  have  been  throughout 
Europe  at  an  extremely  remote  period,  and  dogs  would  then 
probably  have  been  bartered.  At  the  present  time,  amongst 
the  savages  of  the  interior  of  Guiana,  the  Taruma  Indians 

•  *Die  Fauna  der  Pfahlbauten,*  1861,  s.  117,  162. 
*•  De  BlainviUe,  *  Ost^graphie,  Canida.* 
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are  conaidored  the  best  trainers  of  doga 
breed    which    thcj  barter    at   a 
tribes.^  ^ 

Til©  main  argixment  in  favonr  of  the  seveml  breeds  of  the 
dog  being  the  descendants  of  distiuct  wild  stocks,  is  their 
resemblance  in  various  countries  to  d instinct  epccics  still 
existing  there.  It  misst,  however,  be  admitted  that  the  com- 
parison between  the  wild  and  domesticated  animal  bas  been 
made  but  in  few  cases  with  sufficient  exactnetss.  Before 
entering  on  details,  it  will  be  well  to  show  that  there  is  no 
k  priori  diffio'dtjr  in  the  belief  fbat  several  canine  species 
have  been  domes  I  i  oil  ted.  Members  of  the  dog  fHmily  in- 
habit nearly  the  whole  world;  and  several  species  agree 
pretty  cloeely  in  habits  and  structure  with  our  several 
domesticated  dogs.  Mr.  Galton  has  shown  ^^  how  fimd 
mvages  are  of  l^eeping  and  tamiiig  animals  of  all  kinds. 
Bo'AA  animals  are  the  moi^t  easily  subjugated  by  man^ 
and  several  species  of  Canidps  hunt  in  packs.  It  deserves 
notice,  as  bearing  on  other  animals  as  well  as  on  the 
dog,  that  at  an  extremely  ancient  period,  when  man  first 
entered  any  countr}^  the  animals  living  there  would  have 
felt  no  in^iitlnciivc  or  inherited  fear  of  him,  and  would  oon^e 
quently  have  been  lamed  far  more  easily  tban  at  present 
IFoT  i«stance,  when  the  Falkland  Islands  were  first  visited  by 
man,  the  large  wolf-like  dug  (Cants  aniarcticm)  fearlessly 
came  io  meet  Byron^s  sailors,  who,  mistaking  this  i^oraut 
curiosity  for  ferocity,  ran  into  the  water  to  avoid  them :  even 
recently  a  man,  by  holding  a  piece  of  meat  in  one  hand  and  a 
knife  in  the  other,  could  sometimes  stick  them  at  night.  On 
an  island  in  the  Sea  of  Aral,  when  first  discovered  hj 
But^kofT,  the  saigak  antelopes,  which  are  '*  generally  very 
timid  and  watchful,  did  not  fly  from  us,  hut  on  the  contrary 
looked  at  ns  with  a  sort  of  curiosity/*  So,  again,  on  the 
shores  of  the  Mauritius,  the  manatee  was  not  at  first  in  the 
least  afraid  of  man,  and  thus  it  has  been  in  several  quart ei-n 
of  the  woild  with  seals  and  the  morse.     I  have  elsewheie 


4 


"  Sir  R.  Schomburgk  haagiveame 
iarormatitm  on  this  head*  See  also 
*Joarttiil  of  R,  Geogrnph.  Soc/  toI, 


jEiiL,  1843,  p.  65. 

1'  '  1  Mimes ticatloii     of     AnimaU  :" 
Kthticiiogical  Soc,  Dec.  22dd,  1863, 
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shown  \^  how  slowly  the  native  birds  of  several  islands  have 
acquired  and  inherited  a  salutary  dread  of  man :  at  the  Gala- 
pagos Archipelago  I  pushed  with  the  muzzle  of  my  gun 
hawks  from  a  branch,  and  held  out  a  pitcher  of  water  for 
other  birds  to  alight  on  and  drink.  Quadrupeds  and  birds 
which  have  seldom  been  disturbed  by  man,  dread  him  no 
more  than  do  our  English  birds,  the  cows,  or  horses  grazing 
in  the  fields. 

It  is  a  more  important  consideration  that  several  canine 
species  evince  (as  will  be  shown  in  a  future  chapter)  no 
strong  repugnance  or  inability  to  breed  under  confinement ; 
and  the  incapacity  to  breed  under  confinement  is  one  of  the 
commonest  bars  to  domestication.  Lastly,  savages  set  the 
highest  value,  as  we  shall  see  in  the  chapter  on  Selection,  on 
dogs :  even  half-tamed  animals  are  highly  useful  to  them : 
the  Indians  of  North  America  cross  their  half- wild  dogs  with 
wolves,  and  thus  render  them  even  wilder  than  before,  but 
bolder :  the  savages  of  Guiana  catch  and  partially  tame  and 
use  the  whelps  of  two  wild  species  of  Canis,  as  do  the  savages 
of  Australia  those  of  the  wild  Dingo.  Mr.  Philip  King  in- 
forms me  that  he  once  trained  a  wild  Dingo  puppy  to  drive 
cattle,  and  found  it  very  useful.  From  these  several  con- 
siderations we  see  that  there  is  no  difficulty  in  believing  that 
man  might  have  domesticated  various  canine  species  in  dif- 
ferent countries.  It  would  indeed  have  been  a  strange  fact 
if  one  species  alone  had  been  domesticated  throughout  the 
world. 

We  will  now  enter  into  details.  The  accurate  and  sagacious 
Eichardson  says,  "  The  resemblance  between  the  Northern 
American  wolves  (Canis  lupus,  var.  occidentalis)  and  the 
domestic  dogs  of  the  Indians  is  so  great  that  the  size  and 
strength  of  the  wolf  seems  to  be  the  only  difference.  I  have 
more  than  once  mistaken  a  band  of  wolves  for  the  dogs  of 
a  party  of  Indians;  and  the  howl  of  the  animals  of  both 
species  is  prolonged  so  exactly  in  the  same  key  that  even  the 

*»  *  Journal    of   Researches,*    &c.,       of  the  antelope,  see  *  Journal  Royal 
1845,  p.  393.     With  respect  to  Canis      Geograph.  Soc,*  vol.  xxiii.  p.  94. 
antarctiou&y  see  p.  193.     For  the  case 
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practised  ear  of  the  Indian  fails  at  times  to  discriminate  them.** 
He  adds  that  the  more  northern  Esquimaux  dogs  are  not  only 
extremely  like  the  grey  wolves  of  the  Arctic  circle  in  form 
and  colour,  but  also  nearly  equal  them  in  size.  Dr.  Kane 
has  often  seen  in  his  teams  of  sledge- dogs  the  oblique  eye 
(a  character  on  which  some  naturalists  lay  great  stress),  the 
drooping  tail,  and  scared  look  of  the  wolf.  In  disposition 
the  Esquimaux  dogs  differ  little  from  wolves,  and,  according 
to  Dr.  Hayes,  they  are  capable  of  no  attachment  to  man,  and 
are  so  savage  that  when  hungry  they  will  attack  even  their 
masters.  According  to  Kane  they  readily  become  feral. 
Their  affinity  is  so  close  with  wolves  that  they  frequently 
cross  with  them,  and  the  Indians  take  the  whelps  of  wolves 
**  to  improve  the  breed  of  their  dogs."  The  half-bred  wolves 
sometimes  (Lamare-Picquot)  cannot  be  tamed,  "  though  this 
case  is  rare ;"  but  they  do  not  become  thoroughly  well  broken 
in  till  the  second  or  third  generation.  These  facts  show  that 
there  can  be  but  little,  if  any,  sterility  between  the  Esqui- 
maux dog  and  the  wolf,  for  otherwise  they  would  not  be  used 
to  improve  the  breed.  As  Dr.  Hayes  says  of  these  dogs, 
*'  reclaimed  wolves  they  doubtless  are."  ^* 

North  America  is  inhabited  by  a  second  kind  of  wolf,  the 
.prairie-wolf  {Canis  latrans),  which  is  now  looked  at  by  all 
naturalists  as  specifically  distinct  from  the  common  wolf ;  and 
is,  according  to  Mr.  J.  K.  Lord,  in  some  respects  intermediate 
in  habits  between  a  wolf  and  a  fox.  Sir  J.  Richardson,  after 
describing  the  Hare  Indian  dog,  which  differs  in  many  respects 
from  the  Esquimaux  dog,  says,  "It  bears  the  same  relation  to 
the  prairie-wolf  that  the  Esquimaux  dog  does  to  the  great 

"  The  authorities  for  the  foregoing  crossing  in  the  eastern  parts  of  North 

statements  are  as  follow : — Richard-  America.     Seeman,  in  his  *  Voyage  of 

son,   in   *  Fauna    Boreali-Americana,*  H.M.S.  fferald,  1853,  vol.  ii.  p.  26, 

1829,  pp.  64,  75;  Dr.  Kane,  *  Arctic  says  the  wolf  is  often  caught  by  the 

Explorations,*  1856,  vol.  i.  pp.  398,  Esquimaux  for  the  purpose  of  crossing 

455 ;  Dr.  Hayes,  *  Arctic  Boat  Jour-  with  their  dogs,  and  thus  rdding  to 

ney,*     1860,      p.     167.      Franklin's  their  size  and  strength.     M.  Lamare^ 

*  Nai*rative,'  vol.  i.  p.  269,  gives  the  Picquot,  in  *Bull.  de  la  Soc.  d*Accli- 

case  of  three  whelps  of  a  black  wolf  mat.'  torn,  vii.,  1860,  p.  148,  gives  a 

being  carried  away  by  the  Indians.  good  account  of  the  half-bred  Esqni- 

Parry,  Richardson,  and  others,  give  maux  dogs, 
accounts  of  wolves  and  dogs  naturally 
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grey  wolf."  He  could,  in  fact,  detect  no  marked  difference 
between  them ;  and  Messrs.  Nott  and  Gliddon  give  additional 
details  showing  their  close  resemblance.  The  dogs  derived  from 
the  above  two  aboriginal  sources  cross  together  and  with  the 
wild  wolves,  at  least  with  the  C.  occidentalis,  and  with  European 
dogs.  In  Florida,  according  to  Bartram,  the  black  wolf-dog 
of  the  Indians  differs  in  nothing  from  the  wolves  of  that 
country  except  in  barking.^* 

Turning  to  the  southern  parts  of  the  new  world,  Columbus 
found  two  kinds  of  dogs  in  the  West  Indies ;  and  Fernandez  ^® 
describes  three  in  Mexico :  some  of  these  native  dogs  were 
dumb— that  is,  did  not  bark.  In  Guiana  it  has  been  known 
since  the  time  of  Buffon  that  the  natives  cross  their  dogs 
with  an  aboriginal  species,  apparently  the  Cants  cancrivorus. 
Sir  R.  Schomburgk,  who  has  so  carefully  explored  these 
regions,  writes  to  me,  **  I  have  been  repeatedly  told  by  the 
Arawaak  Indians,  who  reside  near  the  coast,  that  they  cross 
their  dogs  with  a  wild  species  to  improve  the  breed,  and 
individual  dogs  have  been  shown  to  me  which  certainly 
resembled  the  C,  cancrivorus  much  more  than  the  common 
breed.  It  is  but  seldom  that  the  Indians  keep  the  (7.  cancri- 
vorus for  domestic  purposes,  nor  is  the  Ai,  another  species 
of  wild  dog,  and  which  I  consider  to  be  identical  with  the 
Dusicyon  silvestris  of  H.  Smith,  now  much  used  by  the  Are- 
cunas  for  the  purpose  of  hunting.  The  dogs  of  the  1  aruma 
Indians  are  quite  distinct,  and  resemble  Buffon*s  St.  Domingo 
greyhound."  It  thus  appears  that  the  natives  of  Guiana  have 
partially  domesticated  two  aboriginal  species,  and  still  cross 
their  dogs  with  them  ;  these  two  species  belong  to  a  quite  dif- 
ferent type  from  the  North  American  and  European  wolves.  A 

"  *  Fauna  Boreali-Americana,*  vol.  ii.  p.  218),  says  that  the  Indian 

1829,    pp.    73,    78,    80.      Nott   and  dog  of  the  Spokans,  near  the  Rocky 

Gliddon,  *  Types  of  Mankind,*  p.  383.  Moxintains,  "  is  beyond  all  question 

The  naturalist  and  traveller  Bartram  nothing  more  than  a  tamed  Cayote  or 

is  quoted  by  Hamilton  Smith,  in  *  Na-  prairie-wolf,"  or  Canis  latrana. 

turalist  Lib.,*  vol  x.  p.  156.  A  Mexican  "  I  quote  this  from  Mr.  R.  Hill's 

domestic  dog  seems  also  to  resemble  a  excellent    account    of    the  Alco    or 

wild  dog  of  the  same  country;  but  domestic   dog   of  Mexico,  ia  Gosse's 

this  may  be  the  prairie-wolf.  Another  '  Naturalist's    Sojourn    in   Jamaica.' 

capable  judge,  Mr.  J.  K.  Lord  ^The  1851,  p.  329. 
Naturalist  in  Vancouver  Island,'  1866, 
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careful  observer,  Rengger,^^  gives  reasons  for  believing  that  a 
hairless  dog  was  domesticated  when  America  was  first  visited 
b}'  Europeans :  some  of  these  dogs  in  Paraguay  are  still  dumb, 
and  1  schndi  ^^  states  that  they  suffer  from  cold  in  the  Cor- 
dillera. This  naked  dog  is,  however,  quite  distinct  from  that 
found  preserved  in  the  ancient  Peruvian  burial-places,  and  de- 
scribed by  Tschudi,  under  the  name  of  Canis  ingcBy  as  with- 
standing cold  well  and  as  barking.  It  is  not  known  whether 
these  two  distinct  kinds  of  dog  are  the  descendants  of  native 
species,  and  it  might  be  argued  that  when  man  first  migrated 
into  America  he  brought  with  him  from  the  Asiatic  continent 
dogs  which  had  not  learned  to  bark ;  but  this  view  does  not 
seem  probable,  as  the  natives  along  the  line  of  their  march  from 
the  north  reclaimed,  as  we  have  seen,  at  least  two  N.  American 
species  of  Canidae. 

Turning  to  the  Old  World,  some  European  dogs  closely 
resemble  the  wolf;  thus  the  shepherd  dog  of  the  plains  of 
Hungary  is  white  or  reddish-brown,  has  a  sharp  nose,  short, 
erect  ears,  shaggy  coat,  and  bushy  tail,  and  so  much  resembles 
a  wolf  that  Mr.  Paget,  who  gives  this  description,  says  he  has 
known  a  Hungarian  mistake  a  wolf  for  one  of  his  own  dogs. 
Jeitteles,  also,  remarks  on  the  close  similarity  of  the  Hungarian 
dog  and  wolf.  Shepherd  dogs  in  Italy  must  anciently  have 
closely  resembled  wolves,  for  Columella  (vii.  12)  advises  that 
white  dogs  be  kept,  adding,  "  pastor  album  probat,  ne  pro  lupo 
canem  feriat."  Several  accounts  have  been  given  of  dogs  and 
wolves  crossing  naturally ;  and  Pliny  asserts  that  the  Gauls 
tied  their  female  dogs  in  the  woods  that  they  might  cross 
with  wolves.^®  The  European  wolf  differs  slightly  from  that 
of  North  America,  and  has  been  ranked  by  many  naturalists 
as  a  distinct  species.  The  common  wolf  of  India  is  also  by 
some  esteemed  as  a  third  species,  and  here  again  we  find  a 

"  *  Naturgeschichte     der     Sauge-  (Eng.  transl.),  8th  book,  ch.  xl.,  about 

thiere  von  Paraguay,'  1830,  s.  151.  the  Gauls  crossing  their  dogs,   i^also 

"  Quoted  in  Humboldt's  *  Aspects  Aristotle,  *Hist.  Animal.'  lib.  viii.  c. 

of  Nature  *  (Eng.  trans.),  vol.  i.  p.  28.     For  good  evidence  about  wolves 

108.  and  dogs  naturally  crossing  near  the 

**  Paget's  *  Travels  in  Hungary  and  Pyrenees,  see  M.  Mauduyt,  *  Du  Loup 

Transylvania,' vol.  i.  p.  601.   Jeitteles,  et  de  ses  Races,*  Poitiers,  1851;  also 

*  Fauna  Hungariae  Superioris,*  1862,  s.  Pallas,  in  *Acta  Acad,  St. Petersburgh,' 

13.     See  Pliny,  *  Hist,  of  the  World '  1780,  part  ii.  p.  94. 
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marked  resemblance   between  the    pariah  dogs  of    certain 
districts  of  India  and  the  Indian  wolf.^° 

With  respect  to  Jackals,  Isidore  Geoffrey  Saint-Hilaire  ^^ 
says  that  not  one  constant  difference  can  be  pointed  out  between 
their  structure  and  that  of  the  smaller  races  of  dogs.  They 
agree  closely  in  habits :  jackals,  when  tamed  and  called  by 
their  master,  wag  their  tails,  lick  his  hands,  crouch,  and  throw 
themselves  on  their  backs ;  they  smell  at  the  tails  of  other 
dogs,  and  void  their  urine  sideways ;  they  roll  on  carrion  or 
on  animals  which  they  have  killed ;  and,  lastly,  when  in  high 
spirits,  they  run  round  in  circles  or  in  a  figure  of  eight,  with 
their  tails  between  their  legs.^^  A  number  of  excellent 
naturalists,  from  the  time  of  Guldenstadt  to  that  of  Ehren- 
berg,  Hemprich,  and  Cretzschmar,  have  expressed  themselves 
in  the  strongest  terms  with  respect  to  the  resemblance  of  the 
half-domestic  dogs  of  Asia  and  Egypt  to  jackals.  M.  Nord- 
mann,  for  instance,  says,  "  Les  chiens  d'Awhasie  ressemblent 
etonnamment  a  des  chacals."  Ehrenberg  ^3  asserts  that  the 
domestic  dogs  of  Lower  Egypt,  and  certain  mummied  dogs, 
have  for  their  wild  type  a  species  of  wolf  ((7.  lupaster)  of  the 
country;  whereas  the  domestic  dogs  of  Nubia  and  certain 
other  mummied  dogs  have  the  closest  relation  to  a  wild  species 
of  the  same  country,  viz.  C.  sabharj  which  is  only  a  form  of 
the  common  jackal.  Pallas  asserts  that  jackals  and  dogs 
sometimes  naturally  cross  in  the  East;  and  a  case  is  on 
record  in  Algeria.^*  The  greater  number  of  naturalists 
divide  the  jackals  of  Asia  and  Africa  into  several  species,  but 
some  few  rank  them  all  as  one. 

'•  I  give  this  on  excellent  authority,  See  also  *  Hist.  Nat.  des  Mammiftres, 

namely,  Mr.  Blyth  (under  the  signa-  par  Prof.  Gervais,  1855,  torn.  ii.  p.  60. 

ture  of.  Zoophilus),   in   the   '  Indian  **  Also   Guldensttidt,  *  Nov.  Com- 

Sporting  Review,'  Oct.  1856,  p.  134.  ment.     Acad.  Petrop.,*  torn,  xx.,  pro 

Mr.   Blyth  states  that  he  was  struclc  anno  1775,  p.  449.     Also  Salvin,  in 

with  the  resemblance  between  a  brush-  *Land  and  Water,'  Oct.  1869. 

tailed  race  of  pariah-dogs,  north-west  **  Quoted  by  De  Blainville  in  his 

of  Cawnpore,  and  the  Indian  wolf.   He  *  Ost^ographie,  Canidse,*  pp.  79,  98. 

gives     corroborative    evidence    with  **  See  Pallas,  in  *Act.  Acad    St. 

respect  to  the  dogs  of  the  valley  of  Petersburgh,'   1780,   part   ii.    p.   91. 

the  Nerbudda.  For  Algeria,   see    Isid.   Geoflfroy  St.- 

"  For   numerous   and    interesting  Hilaire,  *  Hist.  Nat.  G^n.,'  torn.  iii.  p. 

details  on  the  resemblance  of  dogs  and  177.    In  both  countries  it  is  the  male 

jackab,  see  Isid.  Geoffrey  5t.-Hilaire,  jackal     which    pairs     with     female 

*  Hist.  Nat.  G^n.,'  1860,  torn.  iii.  p.  101.  domestic  dogs. 
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I  may  add  that  the  domestic  dogs  on  the  coast  of  Guinea 
are  fox-like  animals,  and  are  dumb.^^  On  the  east  coast  of 
Africa,  between  lat.  4''  and  6^  south,  and  about  ten  days' journey 
in  the  interior,  a  semi-domestic  dog,  as  the  Rev.  S.  Erhardt 
informs  me,  is  kept,  which  the  natives  assert  is  derived  from 
a  similar  wild  animal.  Lichtenstein  ^^  says  that  the  dogs  of 
the  Bosjemans  present  a  striking  resemblance  even  in  colour 
(excepting  the  black  stripe  down  the  back)  with  the  C,  mesa- 
melas  of  South  Africa.  Mr.  E.  Layard  informs  me  that  he 
has  seen  a  CafFre  dog  which  closely  resembled  an  Esquimaux 
dog.  In  Australia  the  Dingo  is  both  domesticated  and  wild ; 
though  this  animal  may  have  been  introduced  aboriginally 
by  man,  yet  it  must  be  considered  as  almost  an  endemic  form, 
for  its  remains  have  been  found  in  a  similar  state  of  preser- 
vation and  associated  with  extinct  mammals,  so  that  its 
introduction  must  have  been  ancient.^^ 

From  this  resemblance  of  the  half-domesticated  dogs  in 
several  countries  to  the  wild  species  still  living  there, — from 
the  facility  with  which  they  can  often  be  crossed  together, — 
from  even  half-tamed  animals  being  so  much  valued  by 
savages,— and  from  the  other  circumstances  previously  re- 
marked on  which  favour  their  domestication,  it  is  highly 
probable  that  the  domestic  dogs  of  the  world  are  descended 
from  two  well-defined  species  of  wolf  (viz.  G.  lupus  and 
G,  latrans),  and  from  two  or  three  other  doubtful  species 
(namely,  the  European,  Indian,  and  North  African  wolves)  ; 
from  at  least  one  or  two  South  American  canine  species ; 
from  several  races  or  species  of  jackal ;  and  perhaps  from 
one  or  more  extinct  species.  Although  it  is  possible  or  even 
probable  that  domesticated  dogs,  introduced  into  any  country 
and  bred  there  for  many  generations,  might  acquire  some  of 
the  characters  proper  to  the  aboriginal  Canidae  of  the.  country, 
we  can  hardly  thus  account  for  introduced  dogs  having  given 

2'  John   Barbut's   *  Description   of  Mag.  of  Nat.  Hist.*  (3rd  series),  vol. 

the  Coast  of  Guinea  in  1746.'  ix.,  1862,  p.  147.    The  Dingo  diflTers 

26  <  Travels  in  South  Africa,*  vol.  ii.  from  the  dogs  of  the  central  Polyne- 

p.  272.  sian    islands.      Dieffenbach    remarks 

*'  Selwyn,    Geology   of  Victoria;  ('Travels/  vol.  ii.  p.  45)   that   the 

'Journal  of  Geolog.  Soc.,'  vol.  xiv.,  native  New  Zealand  dog  also  differs 

1858,  p.  536,  and  vol.  xvi.,  1860,  p.  from  the  Dingo. 
148  ;  and  Prof.  M'Coy,  in  *  Annals  and 
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rise  to  two  breeds  in  the  same  country,  resembling  two  of  ita 
aboriginal  species,  as  in  the  above-given  cases  of  Guiana  and 
of  North  America.28 

It  cannot  be  objected  to  the  view  of  several  canine  species 
having  been  anciently  domesticated,  that  these  animals  are 
tamed  with  difficulty :  facts  have  been  already  given  on  this 
head,  but  I  may  add  that  the  young  of  the  Cams  primosvus  of 
India  were  tamed  by  Mr.  Hodgson,^'  and  became  as  sensible 
of  caresses,  and  manifested  as  much  intelligence,  as  any 
sporting  dog  of  the  same  age.  There  is  not  much  difference, 
as  we  have  already  shown  and  shall  further  see,  in  habits 
between  the  domestic  dogs  of  the  North  American  Indians  and 
the  wolves  of  that  country,  or  between  the  Eastern  pariah 
dogs  and  jackals,  or  between  the  dogs  which  have  run  wild 
in  various  countries  and  the  several  natural  species  of  the 
family.  The  habit  of  barking,  however,  which  is  almost 
universal  with  domesticated  dogs,  forms  an  exception,  as  it 
does  not  characterise  a  single  natural  species  of  the  family, 
though  I  am  assured  that  the  Canis  lairans  of  North  America 
utters  a  noise  which  closely  approaches  a  bark.  But  this 
habit  is  soon  lost  by  dogs  when  they  become  feral  and  is  soon 
reacquired  when  they  are  again  domesticated.  The  case  of 
the  wild  dogs  on  the  island  of  Juan  Fernandez  having  become 
dumb  has  often  been  quoted,  and  there  is  reason  to  believe  ^° 
that  the  dumbness  ensued  in  the  course  of  thirty-three  years ; 
on  the  other  hand,  dogs  taken  from  this  island  by  Ulloa 
slowly  reacquired  the  habit  of  barking.  The  Mackenzie- 
river  dogs,  of  the  Cank  latrans  type,  when  brought  to  Eng- 
land, never  learned  to  bark  properly ;  but  one  bom  in  the 
Zoological  Gardens  ^^  "  made  his  voice  sound  as  loudly  as  any 
other  dog  of  the  same  age  and  size."     According  to  Professor 

••  These  latter   remarks  afford,  I  navianAdventures,'1854,vol.i.p.  460. 

think,   a   sufficient  answer   to  some  With  respect  to  the  jackal,  see  Prof, 

criticisms   by   Mr.   Wallace,   on   the  Gervais,  '  Hist.  Nat.  Mamm.'  torn.  ii. 

multiple    origin    of   dogs,   given    in  p.  61.     With  respect  to  the  aguara  of 

Lyell's  *  Principles  of  Geology,*  1872,  Paraguay,  see  Rengger's  work, 

vol.  ii.  p.  295.                         '  ••  Roulin,  in  *  Mem.  present,  par 

*•  *  Proceedings  Zoolog.  Soc.,*  1833,  divers  Savans,*  torn.  vi.  p.  341. 

p.  112.     See,  also,  on  the  taming  of  "  Martin,   'History  of  the  Dog,* 

the  comnnon  wolf,  L.  Lloyd,  *  Scandi-  p.  14. 
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Nillson,*^  a  wolf-whelp  reared  by  a  bitch  barks.  I.  Geoflfroy 
Saint-Hilaire  exhibited  a  jackal  which  barked  with  the  same 
tone  as  any  common  dog.^^  An  interesting  account  has  been 
given  by  Mr.  G.  Clarke  ^^  of  some  dogs  run  wild  on  Juan  de 
Nova,  in  the  Indian  Ocean ;  "  they  had  entirely  lost  the 
faculty  of  barking ;  they  had  no  inclination  for  the  company 
of  other  dogs,  nor  did  they  acquire  their  voice,"  during  a 
captivity  of  several  months.  ,  On  the  island  they  "  congregate 
in  vast  packs,  and  catch  sea-birds  with  as  much  address  as 
foxes  could  display."  The  feral  dogs  of  La  Plata  have  not 
become  dumb ;  they  are  of  largo  size,  hunt  singly  or  in  packs, 
and  burrow  holes  for  their  young.^^  In  these  habits  the 
feral  dogs  of  La  Plata  resemble  wolves  and  jackals ;  both  of 
which  hunt  either  singly  or  in  packs,  and  burrow  holes.^^ 
These  feral  dogs  have  not  become  uniform  in  colour  on  Juan 
Fernandez,  Juan  de  Nova,  or  La  Plata.^^  In  Cuba  the  feral 
dogs  are  described  by  Poeppig  as  nearly  all  mouse-coloured, 
with  short  ears  and  light-blue  eyes.  In  St.  Domingo,  CoL 
Ham.  Smith  says  ^^  that  the  feral  dogs  are  very  large,  like 
greyhounds,  of  a  uniform  pale  blue-ash,  with  small  ears,  and 
large  light-brown  eyes.  Even  the  wild  Dingo,  though  so 
anciently  naturalised  in  Australia,  "varies  considerably  in 
colour,"  as  I  am  informed  by  Mr.  P.  P.  King :  a  half-bred 
Dingo  reared  in  England  ^^  showed  signs  of  wishing  to 
burrow. 

From  the  several  foregoing  facts  we  see  that  reversion  in  the 
feral  state  gives  no  indication  of  the  colour  or  size  of  the  aboriginal 

■*  Quoted  by  L.  Lloyd  in  *  Field  •*  With  respect  to  wolves  burrow- 
Sports  of  North  of  Europe,'  vol.  i.  p.  ing  holes,  see  Richardson,  *  Fauna 
387.  Boreali- Americana,'  p.  64 ;  and  Bech- 

"  Quatrefages,  *Soc.  d'Acclimat.,*  stein,  *NaturgeschichteDeutschlands,* 

May  11th,  1863,  p.  7.  b.  i.  s.  617. 

»*  *  Annals  and  Mag.  of  Nat.  Hist.'  «'  See   Poeppig,   *  Reise   in  Chile,* 

vol.  XV.,  1845,  p.  140.    •  B.  i.  s.  290 ;  Mr.  G.  Clarke,  as  above ; 

'*  Azara,   *  Voyages  dans  I'Am^r.  and  Rengger,  s.  1 55. 

M^rid.,*  torn.  i.  p.  381 ;  his  account  is  '•  I^ogs,  *Nat.  Library,'  vol.  x.  p. 

fully  con Hrmed  by  Rengger.     Quatre-  121 ;  an  endemic  South  American  dog 

fages   gives   an   account   of  a  bitch  seems  also  to  have  become  feral  in  this 

brought   from  Jerusalem   to    France  island.     See  Gosse's  *■  Jamaica,'  p.  340. 

which  burrowed  a  hole  and  littered  ••  Low,   'Domesticated    Animals,' 

in  it.    See  *  Discours,  Exposition  des  p.  650. 
Races  Canines,'  1865,  p.  3. 
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parent-species.  One  fact,  however,  with  respect  to  the  colouring  of 
domestic  dogs,  I  at  one  time  hoped  might  have  thrown  some  light 
on  their  origin ;  and  it  is  worth  giving,  as  showing  how  colouring 
follows  laws,  even  in  so  anciently  and  thoroughly  domesticated  an 
animal  as  the  dog.  Black  dogs  with  tan-coloured  feet,  whatever 
breed  they  may  belong  to,  almost  invariably  have  a  tan-coloured 
spot  on  the  upper  and  inner  corners  of  each  eye,  and  their  lips  are 
generally  thus  coloured.  I  have  seen  only  two  exceptions  to  this 
rule,  namely,  in  a  spaniel  and  terrier.  Dogs  of  a  hght-brown 
colour  often  have  a  lighter,  yellowish-brown  spot  over  the  eyes; 
sometimes  the  spot  is  white,  and  in  a  mongrel  terrier  the  spot  was 
black.  Mr.  Waring  kindly  examined  for  me  a  stud  of  fifteen  grey- 
hounds in  Suffolk :  eleven  of  them  were  black,  or  black  and  white, 
or  brindled,  and  these  had  no  eye-spots ;  but  three  were  red  and 
one  slaty-blue,  and  these  four  had  dark-coloured  spots  over  their 
eyes.  Although  the  spots  thus  sometimes  differ  in  colour,  they 
strongly  tend  to  be  tan-coloured ;  this  is  proved  by  my  having  seen 
four  spaniels,  a  setter,  two  Yorkshire  shepherd  dogs,  a  large 
mongrel,  and  some  fox-hounds,  coloured  black  and  white,  with  not 
a  trace  of  tan-colour,  excepting  the  spots  over  the  eyes,  and  some- 
times a  little  on  the  feet.  These  latter  cases,  and  many  others, 
show  plainly  that  the  colour  of  the  feet  and  the  eye-spots  are  in 
some  way  correlated.  I  have  noticed,  in  various  breeds,  every 
gradation,  from  the  whole  face  being  tan-coloured,  to  a  complete 
ring  round  the  eyes,  to  a  minute  spot  over  the  inner  and  upper 
corners.  The  spots  occur  in  various  sub-breeds  of  terriers  and 
spaniels;  in  setters;  in  hounds  of  various  kinds,  including  the 
turnspit-like  German  badger-hound;  in  shepherd  dogs;  in  a 
mongrel,  of  which  neither  parent  had  the  spots ;  in  one  nure  bull- 
dog, though  the  spots  were  in  this  case  almost  white ;  ana  in  grey- 
hounds,— but  true  black-and-tim  greyhounds  are  excessively  rare; 
nevertheless  I  have  been  assured  by  Mr.  Warwick,  that  one  ran  at 
the  Caledonian  Champion  meeting  of  April  1860,  and  was  "  marked 
precisely  like  a  black-and-tan  terrier."  This  dog,  or  another  exactly 
the  same  colour,  ran  at  the  Scottish  National  Club  on  the  21st  of 
March,  1865 ;  and  I  hear  from  Mr.  C.  M.  Browne,  that  *'  there  was 
no  reason  either  on  the  sire  or  dam  side  for  the  appearance  of  this 
unusual  colour."  Mr.  Swinhoe  at  my  request  looked  at  the  dogs  in 
China,  at  Amoy,  and  he  soon  noticed  a  brown  dog  with  yellow 
spots  over  the  eyes.  Colonel  H.  Smith  ^  figures  the  magnificent 
black  mastiff  of  Thibet  with  a  tan-coloured  stripe  over  the  eyes, 
feet,  and  chaps ;  and  what  is  more  singular,  he  figures  the  Alco,  or 
native  domestic  dog  of  Mexico,  as  black  and  white,  with  narrow 
tan-coloured  rings  round  the  eyes ;  at  the  Exhibition  of  dogs  in 
London,  May  1863,  a  so-called  forest  dog  from  North- West  Mexico 
was  shown,  which  had  pale  tan-coloured  spots  over  the  eyes.  The 
occurrence  of  these  tan-coloured  spots  in  dogs  of  such  extremely 


*  The  Naturalist  Library,'  Dogs,  vol.  z.  pp  4  19. 
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different  breeds,  living  in  various  parte  of  the  world,  makes  the  fact 
highly  remarkable. 

We  shall  hereafter  see,  especially  in  the  chapter  on  Pigeons,  that 
coloured  marks  are  strongly  inherited,  and  that  they  often  aid  us 
in  discovering  the  primitive  forms  of  our  domestic  races.  Hence, 
if  any  wild  canine  species  had  distinctly  exhibited  the  tan-coloured 
spots  over  the  eyes,  it  might  have  been  argued  that  this  was  the 
parent-form  of  nearly  all  our  domestic  races.  But  after  looking  at 
many  coloured  plates,  and  through  the  whole  collection  of  skins  In 
the  British  Museum,  I  can  find  no  species  thus  marked.  It  is  no 
doubt  possible  that  some  extinct  species  was  thus  coloured.  On 
the  other  hand,  in  looking  at  the  various  species,  there  seems  to  be 
a  tolerably  plain  correlation  between  tan-coloured  legs  and  face ; 
and  less  frequently  between  black  legs  and  a  black  face ;  and  this 
general  rule  of  colouring  explains  to  a  certain  extent  the  above- 
given  cases  of  correlation  between  the  eye-spote  and  the  colour  of 
the  feet.  Moreover,  some  jackals  and  foxes  have  a  trace  of  a  white 
ring  round  their  eyes,  as  in  C.  mesomelas,  C.  aureus,  and  (judging 
from  Colonel  H.  Smith's  drawing)  in  C,  alopex,  and  C,  thaltb. 
Other  species  have  a  trace  of  a  black  line  over  the  comers  of  the 
eyes,  as  in  C,  variegatus^  cinereo-varieffatuf,  and  fulvun,  and  the  wild 
Dingo.  Hence  I  am  inclined  to  conclude  that  a  tendency  for  tan- 
coloured  spote  to  appear  over  the  eyes  in  the  various  breeds  of 
dogs,  is  analogous  to  the  case  observed  by  Desmarest,  namely,  that 
when  any  white  appears  on  a  dog  the  tip  of  the  tail  is  always  white, 
"  de  mani^re  a  rappeler  la  tache  terminale  de  meme  couleur,  qui 
caract^rise  la  plupart  des  Canides  sauvages.""  This  rule,  however, 
as  I  am  assured  by  Mr.  Jesse,  does  not  invariably  hold  good. 

It  has  been  objected  that  our  domestic  dogs  cannot  be 
descended  from  wolves  or  jackals,  because  their  periods  of 
gestation  are  different.  The  supposed  difference  rests  on 
statements  made  by  Buffon,  Gilibert,  Bechstein,  and  others; 
but  these  are  now  known  to  be  erroneous  ;  and  the  period  is 
found  to  agree  in  the  wolf,  jackal,  and  dog,  as  closely  as  could 
be  expected,  for  it  is  often  in  some  degree  variable.*^     Tessier, 

**  Quoted  by  Prof.  Gervais,  *  Hist.  three  days,  for  she  received  the  dog 

Nat.  Mamm.,'  torn.  ii.  p.  66.  more   than  once.     The  period   of  a 

**  J.  Hunter  shows  that  the  long  mongrel  dog  and  jackal  was  fifly-nine 

period  of  seventy-three  days  given  by  days.     Fred.  Cuvier  found  the  period 

BufEbn  is  ej^sily  explained  by  the  bitch  of  gestation  of  the  wolf  to  be  (*  Diet, 

having  received  the  dog  many  times  Class.  d'Hist.  Nat.*  torn.  iv.  p.  8)  two 

during  a  period  of  sixteen  days  (*  Phil.  months  and  a  few  days,  which  agrees 

Transact.,*    1787,   p.   353).      Hunter  with  the  dog.      Isid.  G.  St.-Hi!aire, 

found  that  the  gestation  of  a  mongrel  who  has  discussed  the  whole  subject, 

from  wolf  and  dog  (*  Phil.  Transact.,*  and  from  whom  I  quote  Bellingeri, 

1789,  p.  160)  apparently  was  sixty-  states  (*Hist.  Nat.  Gen./  torn.  liL  p. 
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who  has  closely  attended  to  this  subject,  allows  a  difference 
of  four  days  in  the  gestation  of  the  dog.  The  Eev.  W.  D. 
Fox  has  given  me  three  carefully  recorded  cases  of  retrievers, 
in  which  the  bitch  was  put  only  once  to  the  dog ;  and  not 
counting  this  day,  but  counting  that  of  parturition,  the 
periods  were  fifty-nine,  sixty-two,  and  sixty-seven  days.  The 
average  period  is  sixty-three  days ;  but  Bellingeri  states  that 
this  applies  only  to  large  dogs ;  and  that  for  small  races  it 
is  from  sixty  to  sixty-three  days ;  Mr.  Eyton  of  Eyton,  who 
has  had  much  experience  with  dogs,  also  informs  me  that 
the  time  is  apt  to  be  longer  with  large  than  with  small 
dogs. 

F.  Cuvier  has  objected  that  the  jackal  would  not  have  been 
domesticated  on  account  of  its  offensive  smell ;  but  savages  are 
not  sensitive  in  this  respect.  The  degree  of  odour,  also,  differs 
in  the  different  kinds  of  jackal  ;*^  and  Colonel  H.  Smith  makes 
a  sectional  division  of  the  group  with  one  character  dependent 
on  not  being  offensive.  On  the  other  hand,  dogs — for  instance, 
rough  and  smooth  terriers — differ  much  in  this  respect ;  and 
M.  Godron  states  that  the  hairless  so-called  Turkish  dog  is 
more  odoriferous  than  other  dogs.  Isidore  Geoffrey  **  gave  to 
a  dog  the  same  odour  as  that  from  a  jackal  by  feeding  it  on  raw 
flesh. 

The  belief  that  our  dogs  are  descended  from  wolves,  jackals, 
South  American  Canidee,  and  other  species,  suggests  a  far  more 
important  difficulty.  These  animals  in  their  undomesticated 
state,  judging  from  a  widely-spread  analogy,  would  have  been 
in  some  degree  sterile  if  intercrossed  ;  and  such  sterility  will 
be  admitted  as  almost  certain  by  all  those  who  believe  that 
the  lessened  fertility  of  crossed  forms  is  an  infallible  criterion 
of  specific  distinctness.  Anyhow  these  animals  keep  distinct 
in  the  countries-  which  they  inhabit  in  common.  On  the 
other  hand,  all  domestic  dogs,  which  are  here  supposed  to 
be  descended  from  several  distinct  species,  are,  as  far  as  is 


112)  that  in  the  Jardin  des  Plantes  *Hist.  Nat.  Gen.,'  torn.  iii.  p.  112,  on 

the  period   of  the  jackal   has   been  the  odour  of  jackals.  Col.  Ham.  Smith, 

found  to  be  from  sixty  to  sixty-three  in  *  Nat.  Lib.,*  vol.  x.  p.  289. 
days,  exactly  as  with  the  dog.  **  Quoted  by  Quatrefages  in  *  Bull 

♦»  Sec    Isid.    Gw)ffroy   St.-Hilaire,  Soc  d'Acclimat.,'  May  11th,  1863. 
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kuown,  mutnally  fertile  together.  But,  as  Broca  has  well 
remarked,*^  the  fertility  of  successive  generations  of  mongrel 
dogs  has  never  been  scrutinised  with  that  care  which  is 
thought  indispensable  when  species  are  crossed.  The  few 
facts  leading  to  the  conclusion  that  the  sexual  feelings  and 
reproductive  powers  differ  in  the  several  races  of  the  dog 
when  crossed  are  (passing  over  mere  size  as  rendering  pro- 
pagation difficult)  as  follows :  the  Mexican  Alco  *®  apparently 
dislikes  dogs  of  other  kinds,  but  this  perhaps  is  not  strictly  a 
sexual  feeling;  the  hairless  endemic  dog  of  Paraguay,  ac- 
cording to  Eengger,  mixes  less  with -the  European  races  than 
these  do  with  each  other ;  the  Spitz  dog  in  Germany  is  said 
to  receive  the  fox  more  readily  than  do  other  breeds ;  and  Dr. 
Hodgkin  states  that  a  female  Dingo  in  England  attracted  the 
male  wild  foxes.  If  these  latter  statements  can  be  trusted, 
they  prove  some  degree  of  sexual  difference  in  the  breeds  of 
the  dog.  But  the  fact  remains  that  our  domestic  dogs, 
differing  so  widely  as  they  do  in  external  structure,  are  far 
more  fertile  together  than  we  have  reason  to  believe  their 
supposed  wild  parents  would  have  been,  Pallas  assumes  *^ 
that  a  long  course  of  domestication  eliminates  that  sterility 
which  the  parent-species  would  have  exhibited  if  only  lately 
captured ;  no  distinct  facts  are  recorded  in  support  of  this 
hypothesis ;  but  the  evidence  seems  to  me  so  strong  (indepen- 
dently of  the  evidence  derived  from  other  domesticated 
animals)  in  favour  of  our  domestic  dogs  having  descended  from 
several  wild  stocks,  that  I  am  inclined  to  admit  the  truth  of 
this  hypothesis. 

There  is  another  and  closely  allied  difficulty  consequent  on 
the  doctrine  of  the  descent  of  our  domestic  dogs  from  several 
wild  species,  namely,  that  they  do  not  seem  to  be  perfectly 
fertile  with  their  supposed  parents.  But  the  experiment  has 
not  been  quite  fairly  tried  ;  the  Hungarian  dog,  for  instance, 

"*  Journal  de  la  Physiologie,*  torn.  *Naturgesch.     Deutschlands,*     1801, 

ii.  p.  385.  B.   i.  s.   638.     With   respect  to  Dr. 

**  See  Mr.  R.  HilFs  excellent  ac-  Hodgkin's    statement    made    before 

count      of    this    breed     in     Gosse*s  Brit.  Assoc,  see  *  The  Zoologist/  voL 

*  Jamaica,' p.  338;  Rengger's  *  Sauge-  iv.,  for  1845-46,  p.  1097. 
thiere  von  Paraguay,*  s.  153.     With  *'  *  Acta  Acad.   St.   Petersburgh, 

respect  to  Spitz  dogs,  see  Bechstein*s  1780,  part  ii.  pp.  84,  100. 
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which  in  external  appearance  so  closely  resembles  the  Euro- 
pean wolf,  ought  to  be  crossed  with  this  wolf;  and  the 
pariah  dogs  of  India  with  Indian  wolves  and  jackals ;  and  so 
in  other  cases.  That  the  sterility  is  very  slight  between 
certain  dogs  and  wolves  and  other  Canidaa  is  shown  by 
savages  taking  the  trouble  to  cross  them.  Buflfon  got  four 
successive  generations  from  the  wolf  and  dog,  and  the 
mongrels  were  perfectly  fertile  together.*®  But  more  lately 
M.  Flourens  states  positively  as  the  result  of  his  numerous 
experiments  that  hybrids  from  the  wolf  and  dog,  crossed 
inter  se,  become  sterile  at  the  third  generation,  and  those 
from  the  jackal  and  dog  at  the  fourth  generation.**  But 
these  animals  were  closely  confined ;  and  many  wild  animals, 
as  we  shall  see  in  a  future  chapter,  are  rendered  by  confine- 
ment in  some  degree  or  even  utterly  sterile.  The  Dingo, 
which  breeds  freely  in  Australia  with  our  imported  dogs, 
would  not  breed  though  repeatedly  crossed  in  the  Jardin  des 
Plantes.^®  Some  hounds  from  Central  Africa,  brought  home 
by  Major  Denham,  never  bred  in  the  Tower  of  London  ;^^ 
and  a  similar  tendency  to  sterility  might  be  transmitted  to 
the  hybrid  offspring  of  a  wild  animal.  Moreover,  it  appears 
that  in  M.  Flourens*  experiments  the  hybrids  were  closely 
bred  in  and  in  for  three  or  four  generations ;  and  this  cir- 
cumstance, would  most  certainly  increase  the  tendency  to 
sterility.  Several  years  ago  I  saw  confined  in  the  Zoological 
Gardens  of  liondon  a  female  hybrid  from  an  English  dog 
and  jackal,  which  even  in  this  the  first  generation  was  so 
sterile  that,  as  I  was  assured  by  her  keeper,  she  did  not  fully 

*•  M.  Broca  has  shown  (*  Journal  de  well-known.  See  also  Isid.  Geoffroy 
Physiologie,*  torn.  ii.  p.  363)  that  St. -Hilaire,  *  Hist.  Nat.  G^n.,*  torn.  iii. 
Bnifon's  experiments  have  been  often  p.  217,  who  speaks  of  the  hybrid  off- 
misrepresented.  Broca  has  collected  springof  the  jackal  as  perfectly  fertile 
(pp.  390-395)  many  facts  on  the  for  three  generations, 
fertility  of  crossed  dogs,  wolves,  and  ••  On  authority  of  F.  Cuvier, 
jackals.  quoted    in   Bronn's   *Geschichte   der 

*•  *De  la  Long^vit^  Humaine,'  par  Natur,*  B.  ii.  s.  164. 
M.  Flourens,  1855,  p.  143.    Mr.  Blyth  "  W.  C.  L.  Martin,  *  History  of  the 

says  ('In<iian  Sporting  Review,'  vol.  Dog,'  1845,  p.  203.     Mr.   Philip  P. 

11.  p.  137)  that  he  has  seen  in  India  King,   after   ample   opportunities   of 

several  hvbrids  from  the  pariah-dog  observation,   informs    me    that    the 

and  jackal ;  and  between  one  of  these  Dingo  and  European  dogs  often  cross 

hybrids  and  a  terrier.    The  experi-  in  Australia, 
ments  of  Hunter  on  the  jackal  are 
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exhibit  her  proper  periods ;  but  this  case  was  certainly 
exceptional,  as  numerous  instances  have  occurred  of  fertile 
hybrids  from  these  two  animals.  In  almost  all  experiments 
on  the  crossing  of  animals  there  are  so  many  causes  of  doubt, 
that  it  is  extremely  difficult  to  come  to  any  positive  con- 
clusion. It  would,  however,  appear,  that  those  who  believe 
that  our  dogs  are  descended  from  several  species  will  have 
not  only  to  admit  that  their  offspring  after  a  long  course  of 
domestication  generally  lose  all  tendency  to  sterility  when 
crossed  together ;  but  that  between  certain  breeds  of  dogs  and 
some  of  their  supposed  aboriginal  parents  a  certain  degree  of 
sterility  has  been  retained  or  possibly  even  acquired. 

Notwithstanding  the  difficulties  in  regard  to  fertility 
given  in  the  last  two  paragraphs,  when  we  reflect  on  the 
inherent  improbability  of  man  having  domesticated  through- 
out the  world  one  single  species  alone  of  so  widely  distributed, 
so  easily  tamed,  and  so  useful  a  group  as  the  Canidae ;  when 
we  reflect  on  the  extreme  antiquity  of  the  different  breeds ; 
and  especially  when  we  reflect  on  the  close  similarity,  both 
in  external  structure  and  habits,  between  the  domestic  dogs 
of  various  countries  and  the  wild  species  still  inhabiting 
these  same  countries,  the  balance  of  evidence  is  strongly  in 
favour  of  the  multiple  origin  of  our  dogs. 

Differences  hetvoeen  the  several  Breeds  of  the  Dog. — If  the 
several  breeds  have  descended  from  several  wild  stocks,  their 
difference  can  obviously  in  part  be  explained  by  that  of  their 
parent  species.  For  instance,  the  form  of  the  greyhound 
may  be  partly  accounted  for  by  descent  from  some  such 
animal  as  the  slim  Abyssinian  Ganis  simensis,^^  with  its 
elongated  muzzle ;  that  of  the  larger  dogs  from  the  larger 
wolves,  and  the  smaller  and  slighter  dogs  from  the  jackals : 
and  thus  perhaps  we  may  account  for  certain  constitutional 
and  climatal  differences.  But  it  would  be  a  great  error 
to  suppose  that  there  has  not  been  in  addition '^^   a  large 

**  Riippel,  *  Neue  Wirbelthiere  von  Museum. 
Abyssinien,*  1835-40;  *Mammif.,*  s.  *»  Even   Pallas    admits  this;    see 

39,  pi.   xiv.     There   is    a    specimen  *Art.  Acad.  St.  Petersburgh,'    1780, 

of  this   fine   animal    in   thn   British  p.  93. 
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amount  of  variation.  The  intercrossing  of  the  several 
d,boriginal  wild  stocks,  and  of  the  subsequently  formed  races, 
has  probably  increased  the  total  number  of  breeds,  and,  as 
we  shall  presently  see,  has  greatly  modified  some  of  them. 
But  we  cannot  explain  by  crossing  the  origin  of  such  extreme 
forms  as  thoroughbred  greyhounds,  bloodhounds,  bulldogs, 
Blenheim  spaniels,  terriers,  pugs,  &c.,  unless  we  believe  that 
forms  equally  or  more  strongly  characterised  in  these  different 
respects  once  existed  in  nature.  But  hardly  any  one  has 
been  bold  enough  to  suppose  that  such  unnatural  forms  ever 
did  or  could  exist  in  a  wild  state.  When  compared  with  all 
known  members  of  the  family  of  Canidae  they  betray  a 
distinct  and  abnormal  origin.  No  instance  is  on  record  of 
such  dogs  as  bloodhounds,  spaniels,  true  greyhounds  having 
been  kept  by  savages  :  they  are  the  product  of  long-continued 
civilization. 

The  number  of  breeds  and  sub-breeds  of  the  dog  is  great ;  Youatt 
for  instance,  describes  twelve  kinds  of  greyhounds.  I  will  not 
attempt  to  enumerate  or  describe  the  varieties,  for  we  cannot  dis- 
criminate how  mujBh  of  their  difference  is  due  to  variation,  and 
how  much  to  descent  from  different  aboriginal  stocks.  But  it  may 
be  worth  while  briefly  to  mention  some  points.  CJommencing  with 
the  skull,  Cuvier  has  admitted"  that  in  form  the  differences  are 
"plus  fortes  que  celles  d'aucunes  especes  sauvages  d'un  meme 
genre  naturel."  The  proportions  of  the  different  bones ;  the  curva- 
ture of  the  lower  jaw,  the  position  of  the  condyles  with  respect  to 
the  plane  of  the  teeth  (on  which  F.  Cuvier  founded  his  classification), 
and  in  mastiffs  the  shape  of  its  posterior  branch ;  the  shape  of  the 
zygomatic  arch,  and  of  the  temporal  fossae ;  the  position  of  the 
occiput— all  vary  considerably."  The  difference  in  size  between 
the  brains  of  dogs  belonging  to  large  and  small  breeds  "  is  some- 
thing prodigious"  "Some  dogs*  brains  are  high  and  rounded, 
while  others  are  low,  long,  and  narrow  in  front."  In  the  latter, 
"  the  olfactory  lobes  are  visible  for  about  half  their  extent,  when 
the  brain  is  seen  from  above,  but  they  are  wholly  concealed  by  the 
hemispheres  in  other  breeds."*^  The  dog  has  properly  six  pairs  of 
molar  teeth  in  the  upper  jaw,  and  seven  in  the  lower ;  but  several 


"  Quoted   by   I.    Geoffrey,    *IIist.  observations    on    the   degeneracy  of 

Nat.  G^n.,'  torn.  iii.  p.  4.53.  the  skull  in  certain  breeds,  by  Prof. 

"  F.    Cuvier,     in      *  Annales     du  Bianconi,  *  La  Theorie  Darwinienne,' 

Museum,*  torn,  xviii.  p.  337  :  Godron,  1874,  p.  279. 

*De  TEsp^ce,*  torn.    i.    p.   342;    aud  *«  Dr.    Burt    Wilder,    *  American 

Col.    H.    Smith,    in   *  Nat.    Library,*  Assoc.  Advancement  of  Science,*  1873, 

vol.    ix.    p.    101.       See    also  some  pp.  236,  239. 
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naturalists  have  seen  not  rarely  an  additional  pair  in  the  upper 
jaw;'^''  and  Professor  Gervais  says  that  there  are  dogs  "qui  ont 
sept  paires  de  dents  superieures  et  huit  inferieures."  De  Blain- 
ville*^  has  given  full  particulars  on  the  frequency  of  these  deviations 
in  the  number  of  the  teeth,  and  has  shown  that  it  is  not  always  the 
same  tooth  which  is  supernumerary.  In  short-muzzled  races, 
according  to  H.  Miiller/®  the  molar  teeth  stand  obliquely,  whilst 
in  long-muzzled  races  they  are  placed  longitudinally,  with  open 
spaces  between  them.  The  naked,  so-callea  Egyptian  or  Turkish 
dog  is  extremely  deficient  in  its  teeth,^ — sometimes  having  none 
except  one  molar  on  each  side ;  but  this,  though  characteristic  of 
the  breed,  must  be  considered  as  a  monstrosity.  M.  Girard,***  who 
seems  to  have  attended  closely  to  the  subject,  says  that  the  period 
of  the  appearance  of  the  permanent  teeth  differs  in  different  dogs, 
being  earlier  in  large  dogs ;  thus  the  mastiff  assumes  its  adult  teeth 
in  four  or  five  months,  whilst  in  the  spaniel  the  period  is  sometimes 
more  than  seven  or  eight  months.  On  the  other  hand  small  dogs 
are  mature,  and  the  females  have  arrived  at  the  best  age  for 
breeding,  when  one  year  old,  whereas  large  dogs  "  are  still  in  their 
puppyhood  at  this  time,  and  take  fully  twice  as  long  to  develop 
their  proportions."** 

With  respect  to  minor  differences  little  need  be  said.  Isidore 
Geoffrey  has  shown  ^  that  in  size  some  dogs  are  six  times  as  long 
(the  tail  being  excluded)  as  others ;  and  that  the  height  relatively 
to  the  length  of  the  body  varies  from  between  one  to  two,  and  one 
to  nearly  four.  In  the  Scotch  deer-hound  there  is  a  striking  and 
remarkable  difference  in  the  size  of  the  male  and  female."  Every 
one  knows  how  the  ears  vary  in  size  in  different  breeds,  and  with 
their  great  development  their  muscles  become  atrophied.  Certain 
breeds  of  dogs  are  described  as  having  a  deep  furrow  between  the 
nostrils  and  lips.  The  caudal  vertebrae,  according  to  F.  Cuvier, 
on  whose  authority  the  two  last  statements  rest,  vary  in  number ; 
and  the  tail  in  English  cattle  and  some  shepherd  dogs  is  almost 
absent.  The  mammae  vary  from  seven  to  ten  in  number ;  Dauben- 
ton,  having  examined  twenty-one  dogs,  found  eight  with  five 
mammae  on  each  side ;  eight  with  four  on  each  side ;  and  the  others 


"  Isid.     Geofiroy     Saint  -  Hilaire,  these  dogs,  which  had  only  a  single 

*Hist.  des  Anomalies,'  1832,  torn.  i.  molar  on  each  side  and  some  imperfect 

p.    660,    Gervais,    *Hist.    Nat.    des  incisors. 

Mammiftres,*  torn,  ii.,   1855,  p.   66.  ®*  Qurted     in    *The    Veterinary,* 

De  Blainville  (*  Ost^ographie,  Canidae,*  London,  vol.  viii.  p.  415. 
p.  137)  has  also  seen  an  extra  molar  '^  This  is  quoted  from  Stonehenge, 

on  both  sides.  a  great  authority,  *The  Dog,*  1867, 

**  *  Osteographie,  Canidae,*  p.  137.  p.  187. 

*'  Wiirzburger,    *  Medecin.     Zeits-  **  *  Hist.  Nat.  General,*  torn.  iii.  p. 

chrift,*  1860,  B.  i.  s.  265.  448. 

••  Mr.  Yarrell,   in   *  Proc.  Zoolog.  «<  W.  Scrope,  *  Art  of  Deer-Stalk- 

Soc.,*  Oct.  8th,   1833.     Mr.   Water-  ing,*  p.  354. 
house  showed  me  a  skull  of  one  of 
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with  an  unequal  number  on  the  two  sides."  Dogs  have  properly 
five  toes  in  front  and  fonr  behind,  bnt  a  fifth  toe  is  often  added ; 
and  F.  Cuvier  states  that,  when  a  fifth  toe  is  present,  a  fourth 
cuneiform  bone  is  developed ;  and,  in  this  case,  sometimes  the  great 
cuneiform  bone  is  raised,  and  gives  on  its  inner  side  a  large  arti- 
cular surface  to  the  astragalus ;  so  that  even  the  relative  connection 
of  the  bones,  the  most  constant  of  all  characters,  varies.  These 
modifications,  however,  in  the  feet  of  dogs  are  not  important, 
because  they  ought  to  be  ranked,  as  De  Blainville  has  shown,**  as 
monstrosities.  Nevertheless  they  are  interesting  from  being  corre- 
lated with  the  size  of  the  body,  for  they  occur  much  more  frequently 
with  mastiffs  and  other  large  breeds  than  with  small  dogs.  Closely 
allied  varieties,  however,  sometimes  diflfer  in  this  respect;  thus 
Mr.  Hodgson  states  that  the  black- and- tan  Lassa  variety  of  the 
Thibet  mastiff  has  the  fifth  digit,  whilst  the  Mustang  sub-variety 
is  not  thus  characterised.  The  extent  to  which  the  skin  is  developed 
between  the  toes  varies  much ;  but  we  shall  return  to  this  point. 
The  degree  to  which  the  various  breeds  differ  in  the  perfecf ion  of 
their  senses,  dispositions,  and  inherited  habits  is  notorious  to  every 
one.  The  breeds  present  some  constitutional  differences :  the  pulse, 
says  Youatt,®^  "  varies  materially  according  to  the  breed,  as  well  as 
to  the  size  of  the  animal."  Different  breeds  of  dogs  are  subject 
in  different  degrees  to  various  diseases.  They  certainly  become 
adapted  to  different  climates  under  which  they  have  long  existed. 
It  is  notorious  that  most  of  our  best  European  breeds  deteriorate 
in  India.**  The  Rev  R.  Everest**  believes  that  no  one  has  succeeded 
in  keeping  the  Newfoundland  dog  long  alive  in  India;  so  it  is, 
according  to  Lichtenstein,'®  even  at  the  Cape  of  Good  Hope.  The 
Thibet  mastiff  degenerates  on  the  plains  of  India,  and  can  live  only 
on  the  mountains.''*  Lloyd  ^*  asserts  that  our  bloodhounds  and 
bulldogs  have  been  tried,  and  cannot  withstand  the  cold  of  the 
northern  European  forests. 

Seeing  in  how  many  characters  the  races  of  the  dog  differ 

•*  Quoted  by  Col.  Ham.  Smith  in       chocele.     The  liability  to  distemper 

*  Nat.  Lib.,'  vol.  x.  p.  79.  (p.  232)  is  extremely  different  in  dif- 

••  De     Blainville,     *  Ost^ographie,  ferent  breeds.     On  the  distemper,  see 

Canidae,'  p.  134.    F.  Cuvier,  *  Annales  also  Col.  Hutchinson  on  *  Dog  Break- 

du  Museum.*  torn,  xviii.  p.  342.     In  ing,'  1850,  p.  279. 

regard  to  mastiff's,  see  Col.  H.  Smith,  •*  See  Youatt  on  the  Dog,  p.  15 ; 

*Nat.  Lib.*  voL  x.  p.  218.    For  the  *  The  Veterinary,*  London,  vol.  xi.  p. 

Thibet    mastiff",  see  Mr.  Hodgson  in  235. 

*  Journal  of  As.  Soc.  of  Bengal,*  vol.  i.,  "'  *  Journal  of  As.  Soc.  of  Bengal,* 
1832,  p.  342.  vol.  iii.  p.  19. 

«'  *The  Dog,*  1845,  p.  186.     With  '•  *  Travels,*  vol.  ii.  p.  15. 

respect  to  diseases,  Youatt  asserts  (p.  '^  Hodgson,  in  *  Journal  of  As.  Soc. 

167)  that  the  Italian  greyhound   is  of  Bengal,' vol.  i.  p.  342. 

"strongly  8ubjfect**to  polypi  in  the  ^'  *  Field  Sports  of  the  North  of 

matrix  or  vagina.     The  spaniel  and  Europe,'  vol  ii.  p.  165. 

pug  (p.  182)  are  most  liable  to  brqn-  ^ 
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from  each  other,  and  remeiiiberhig  CuTier*e  admission  that 
tUeir  skulls  diScr  more  than  do  those  of  the  species  of  any 
natiiral  genus,  and  l>earing  in  mind  how  closely  the  hones  of 
wolves,  jackals,  foxes,  and  other  Can i die  agree,  it  is  remark- 
able that  we  meot  with  the  statement,  repeated  over  and  I 
over  again^  that  the  races  of  the  dog  differ  in  no  important 
characters.  A  highly  competent  judge.  Prof.  Gervais/^ 
admits  "ei  Ton  prenait  «ans  controle  les  alterations  dont 
obacnn  de  ces  organes  est  susceptible,  on  poTirrait  croire  qn'il 
y  a  entre  les  chiens  domes tiqnes  dcs  differences  pins  grandes 
que  CO 'les  qni  separent  ailleurs  les  especes,  quelqnefois  m^me 
lea  genres,'*  Some  of  the  differences  above  eniimerated  are 
in  one  respect  of  comparatively  little  valne,  for  they  are  not 
characteristic  of  distinct  breeds  :  no  one  pretends  that  such 
is  the  case  with  the  additional  molar  teeth  or  ^ith  the  number  | 
of  mammae ;  the  additional  digit  is  generally  present  with 
mastiffs,  and  some  of  the  more  important  differences  in  the 
skull  and  lower  jaw  are  more  or  less  characteristic  of  various 
breeds.  But  we  must  not  forget  that  the  predominant  power 
of  selection  has  not  been  applied  in  any  of  these  cases ;  we  I 
have  variability  in  important  parts*  but  the  differences  have 
not  been  fixed  by  selection,  JIan  cares  for  the  form  and 
iieetne-8  of  his  greyhonnd?^,  for  the  size  of  his  mastiffs,  and 
formerly  for  the  strength  of  the  jaw  in  his  bulldogs,  &c. ; 
btit  he  cares  nothing  about  the  number  of  their  molar  teeth 
or  mammse  or  digits;  nor  do  we  know  that  differences  in 
these  organs  are  correlated  with,  or  owe  their  development 
to,  differences  in  other  parts  of  the  body  about  which  man 
does  care.  Those  who  have  attended  to  the  subject  of 
selection  will  admit  that,  nature  having  given  variability, 
man,  if  he  bo  chose,  couU  fix  five  toes  to  the  hinder  feet  of 
certain  bi-eeds  of  dogs,  as  certainly  as  to  the  feet  of  hig 
Dorking  fowls:  he  could  probably  ^x,  but  with  much  more 
difficulty  I  an  additional  pair  of  molar  teeth  in  either  jaw^  in 
the  same  way  as  he  has  given  additional  horuH  to  certain 
breeds  of  sheep  ;  if  he  wished  to  produce  a  toothless  breed  of 
dogB,  having  the  so  called  IMrkish  dog  with  its  imperfect 

''  ^Hist.  Nat,  des  Mammif./  1855,  torn,  ii.  pp.  6fl,  87, 
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teeth  to  work  on,  he  could  probably  do  so,  for  he  has 
succeeded  in  making  hornless  breeds  of  cattle  and  sheep. 

"With  respect  to  the  precise  causes  and  steps  by  which  the 
several  races  of  dogs  have  come  to  diflfer  so  greatly  from  each 
other,  we  are,  as  in  most  other  cases,  profoundly  ignorant.  We 
may  attribute  part  of  the  difference  in  external  form  and  con- 
stitution to  inheritantje  from  distinct  wild  stocks,  that  is  to 
changes  effected  under  nature  before  domestication.  Wo  must 
attribute  something  to  the  crossing  of  the  several  domestic 
and  natural  races.  I  shall,  however,  soon  recur  to  the  crossing 
of  races.  We  have  already  seen  how  often  savages  cross  their 
dogs  with  wild  native  species  ;  and  Pennant  gives  a  curious 
account  '*  of  the  manner  in  which  Fochabers,  in  Scotland,  was 
stocked  "  with  a  multitude  of  curs  of  a  most  wolfish  aspect  " 
from  a  single,  hybrid- wolf  brought  into  that  district 

It  would  appear  that  climate  to  a  certain  extent  directly 
modifies  the  forms  of  dogs.  We  have  lately  seen  that  several 
of  our  English  breeds  cannot  live  in  India,  and  it  is  positively 
asserted  that  when  bred  there  for  a  few  generations  they 
degenerate  not  only  in  their  mental  faculties,  but  in  form. 
Captain  Williamson,'*  who  carefully  attended  to  this  subject, 
states  that  "  hounds  are  the  most  rapid  in  their  decline ;" 
"greyhounds  and  pointers,  also,  rapidly  decline."  But 
spaniels,  after  eight  or  nine  generations,  and  without  a  cross 
from  Europe,  are  as  good  as  their  ancestors.  Lr.  Falconer 
informs  me  that  bulldogs,  which  have  been  known,  when 
fi.rst  brought  into  the  country,  to  pin  down  even  an  elephant 
by  its  trunk,  not  only  fall  off  after  two  or  three  generations 
in  pluck  and  ferocity,  but  lose  the  under-hung  character 
of  their  lower  jaws ;  their  muzzles  become  finer  and  their 
bodies  lighter.  English  dogs  imported  into  India  are  so 
valuable  that  probably  due  care  has  been  taken  to  prevent 
their  crossing  with  native  dogs ;  so  that  the  deterioration 
cannot  be  thus  accounted  for.  The  Kev.  K.  Everest  informs 
me  that  he  obtained  a  pair  of  setters,  born  in  India,  which 
perfectly  resembled  their  Scotch  parents :  he  raised  several 
litters    from    them    in    Delhi,    taking    the    most    stringent 

'*  *  History  of  Quadrupeds,'  1793,  "  *  Oriental  Field  Sports,'  quoted 

vol.  i.  p.  238l  by  Youatt,  »The  Dog,'  p.  16. 
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precautions  to  prevent  a  cross,  but  he  never  succeeded,  though 
this  was  only  the  second  generation  in  India,  in  obtaining 
a  single  young  dog  like  its  parents  in  size  or  make ;  their 
nostrils  were  more  contracted,  their  noses  more  pointed,  their 
size  inferior,  and  their  limbs  more  slender.  So  again  on  the 
coast  of  Guinea,  dogs,  according  to  Bosman,  **  alter  strangely ; 
their  ears  grow  long  and  stiff  like  those  of  foxes,  to  which 
colour  they  also  incline,  so  that  in  three  or  four  years,  they 
degenerate  into  very  ugly  creatures ;  and  in  three  or  four 
broods  their  barking  turns  into  a  howl."  ^®  This  i-emarkable 
tendency  to  rapid  deterioration  in  European  dogs  subjected 
to  the  climate  of  India  and  Africa,  may  be  largely  accounted 
for  by  reversion  to  a  primordial  condition  which  many  animals 
exhibit,  as  we  shall  hereafter  see,  when  their  constitutions 
are  in  any  way  disturbed. 

Some  of  the  peculiarities  characteristic  of  the  several  breeds 
of  the  dog  have  probably  arisen  suddenly,  and,  though  strictly 
inherited,  may  be  called  monstrosities ;  for  instance,  the  shape 
of  the  legs  and  body  in  the  turnspit  of  Europe  and  India  ; 
the  shape  of  the  head  and  the  under-hanging  jaw  in  the  buU- 
and  pug-dog,  so  alike  in  this  one  respect  and  so  unlike  in  all 
others.  A  peculiarity  suddenly  arising,  and  therefore  in  one 
sense  deserving  to  be  called  a  monstrosity,  may,  however,  be 
increased  and  fixed  by  man's  selection.  We  can  hardly  doubt 
that  long-continued  training,  as  with  the  greyhound  in 
coursing  hares,  as  with  water-dogs  in  swimming — and  the 
want  of  exercise,  in  the  case  of  lapdogs — must  have  produced 
some  direct  effect  on  their  structure  and  instincts.  But  we 
shall  immediately  see  that  the  most  potent  cause  of  change 
has  probably  been  the  selection,  both  methodical  and  uncon- 
scious, of  slight  individual  differences, — the  latter  kind  of 
selection  resulting  from  the  occasional  preservation,  during 
hundreds  of  generations,  of  those  individual  dogs  which  were 
the  most  useful  to  man  for  certain  purposes  and  under  certain 
conditions  of  life.  In  a  future  chapter  on  Selection  I  shall 
show  that  even  barbarians  attend  closely  to  the  qualities  of 
their  dogs.   This  unconscious  selection  by  man  would  be  aided 

'*  A.  Hurray  gires  this  passage  in  his '  Geographical  Distribution  of  Mammals,' 
4to,  1866,  p.  8. 
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by  a  kind  of  natural  selection ;  for  the  dogs  of  savages  have 
partly  to  gain  their  own  subsistence :  for  instance,  in  Aus- 
tralia, as  we  hear  from  Mr.  Nind,^'  the  dogs  are  sometimes 
compelled  by  want  to  leave  their  masters  and  provide  for 
themselves ;  but  in  a  few  days  they  generally  return.  And 
we  may  infer  that  dogs  of  different  shapes,  sizes,  and  habits, 
would  have  the  best  chance  of  surviving  undej:  different 
circumstances, — on  open  sterile  plains,  where  they  have  to 
run  down  their  own  prey, — on  rocky  coasts,  where  they  have 
to  feed  on  crabs  and  fish  left  in  the  tidal  pools,  as  in  the  case 
of  New  Guinea  and  Tierra  del  Fuego.  In  this  latter  country, 
as  I  am  informed  by  Mr.  Bridges,  the  Catechist  to  the  Mission, 
the  dogs  turn  over  the  stones  on  the  shore  to  catch  the  crus- 
taceans which  lie  beneath,  and  they  "  are  clover  enough  to 
knock  off  the  shell-fish  at  a  first  blow ;"  for  if  this  be  not 
done,  shell-fish  are  well  known  to  have  an  almost  invincible 
power  of  adhesion. 

It  has  already  been  remarked  that  dogs  differ  in  the  degree 
to  which  their  feet  are  webbed.  In  dogs  of  the  Newfoundland 
breed,  which  are  eminently  aquatic  in  their  habits,  the  skin, 
according  to  Isidore  Geofl&roy,^^  extends  to  the  third  phalanges 
whilst  in  ordinary  dogs  it  extends  only  to  the  second.  In 
two  Newfoundland  dogs  which  I  examined,  when  the  toes 
were  stretched  apart  and  viewed  on  the  under  side,  the  skin 
extended  in  a  nearly  straight  line  between  the  outer  margins 
of  the  balls  of  the  toes ;  whereas,  in  two  terriers  of  distinct 
sub-breeds,  the  skin  viewed  in  the  same  manner  was  deeply 
scooped  out.  In  Canada  there  is  a  dog  which  is  peculiar  to 
the  country  and  common  there,  and  this  has  "  half- webbed 
feet  and  is  fond  of  the  water."  '*  English  otter-hounds  are 
said  to  have  webbed  feet ;  a  friend  examined  for  me  the  feet 
of  two,  in  comparison  with  the  feet  of  some  harriers  and 
bloodhounds ;  he  found  the  skin  variable  in  extent  in  all,  but 
more  developed  in  the  otter-hounds  than  in  the  others.^^     As 

"  Quoted  by  Mr.  Galton,  *  Domesti-  vol.  vi.,  1833,  p.  511. 

cation  of  Animals,*  p.  13.  ••  See  Mr.  C.  0.  Groom-Napier  on 

"  *  Hist.  Nat.  Gen.,*  torn.  iii.  p.  450.  the  webbing  of  the  hind  feet  of  Otter- 

'*  Mr.  Greenhow  on  the  Canadian  hounds,  in  '  Land  and  Water,*  Oct. 

Dog,  in  Loudon's  *  Mag.  of  Nat.  H^t.*  13th,  1866,  p.  270. 
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aquatic  animals  which  belong  to  quite  different  orders  have 
webbed  feet,  there  can  be  no  doubt  that  this  structure  would 
be  serviceable  to  dogs  that  frequent  the  water.  We  may 
confidently  infer  that  no  man  ever  selected  his  water-dogs 
by  the  extent  to  which  the  skin  was  developed  between  their 
toes ;  but  what  he  does,  is  to  preserve  and  breed  from  those 
individuals  which  hunt  best  in  the  water,  or  best  retrieve 
wounded  game,  and  thus  he  unconsciously  selects  dogs  with 
feet  slightly  better  webbed.  The  effects  of  use  from  the 
frequent  stretching  apart  of  the  toes  will  likewise  aid  in  the 
result.  Man  thus  closely  imitates  Natural  Selection.  We 
have  an  excellent  illustration  of  this  same  process  in  North 
America,  where,  according  to  Sir  J.  Kichardson,^^  all  the 
wolves,  foxes,  and  aboriginal  domestic  dogs  have  their  feet 
broader  than  in  the  corresponding  species  of  the  Old  World, 
and  "  well  calculated  for  running  on  the  snow."  Now,  in 
these  Arctic  regions,  the  life  or  death  of  every  animal  will 
often  depend  on  its  success  in  hunting  over  the  snow  when 
soft ;  and  this  will  in  part  depend  on  the  feet  being  broad ; 
yet  they  must  not  be  so  broad  as  to  interfere  with  the  activity 
of  the  animal  when  the  ground  is  sticky,  or  with  its  power 
of  burrowing  holes,  or  with  other  necessary  habits  of  life. 

As  changes  in  domestic  breeds  which  take  place  so  slowly 
are  not  to  be  noticed  at  any  one  period,  whether  due  to  the 
selection  of  individual  variations  or  of  differences  resulting 
from  crosses,  are  most  important  in  understanding  the  origin 
of  our  domestic  productions,  and  likewise  in  throwing  indirect 
light  on  the  changes  effected  under  nature,  I  will  give  in  detail 
such  cases  as  I  have  been  able  to  collect.  Lawrence,**^  who 
paid  particular  attention  to  the  history  of  the  foxhound, 
writing  in  1829,  says  that  between  eighty  and  ninety  years 
before  *'  an  entirely  new  foxhound  was  raised  through  the 
breeder's  art,"  the  ears  of  the  old  southern  hound  being 
reduced,  the  bone  and  bulk  lightened,  the  waist  increased  in 
length,  and  the  stature  somewhat  added  to.  It  is  believed 
that  this  was  effected  by  a  cross  with  a  greyhound.     With 

•*  *  Fauna  Boreali-Americana,*  "  *  The  Horse  in  all  his  Varieties,* 

1829,  p.  62.  &c.,  1829,  pp.  230,  234. 
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respect  to  this  latter  dog,  Youatt,^^  who  is  generally  cautions 
in  his  statements,  says  that  the  greyhound  within  the  last 
fifty  years,  that  is  before  the  commencement  of  the  present 
century,  "  assumed  a  somewhat  different  character  from  that 
which  he  once  possessed.  He  is  now  distinguished  by  a 
beautiful  symmetry  of  form,  of  which  he  could  not  once 
boast,  and  he  has  even  superior  speed  to  that  which  he 
formerly  exhibited.  He  is  no  longer  used  to  struggle  with 
deer,  but  contends  with  his  fellows  over  a  shorter  and 
speedier  course."  An  able  writer  ^*  believes  that  our  English 
greyhounds  are  the  descendants,  progressively  improved,  of  the 
large  rough  greyhounds  which  existed  in  Scotland  so  early 
as  the  third  century.  A  cross  at  some  former  period  with 
the  Italian  greyhound  has  been  suspected ;  but  this  seems 
hardly  probable,  considering  the  feebleness  of  this  latter 
breed.  Lord  Orford,  as  is  well  known,  crossed  his  famous 
greyhounds,  which  failed  in  courage,  with  a  bulldog — this 
breed  being  chosen  from  being  erroneously  supposed  to  be 
deficient  in  the  power  of  scent ;  **  after  the  sixth  or  seventh 
generation,"  says  Youatt,  "there  was  not  a  vestige  left  of 
the  form  of  the  bulldog,  but  his  courage  and  indomitable 
perseverance  remained." 

Youatt  infers,  from  a  comparison  of  an  old  picture  of  King 
Charles's  spaniels  with  the  living  dog,  that  "  the  breed  of  the 
present  day  is  materially  altered  for  the  worse :"  the  muzzle 
has  become  shorter,  the  forehead  more  prominent,  and  the  eyes 
larger ;  the  changes  in  this  case  have  probably  been  due  to 
simple  selection.  The  setter,  as  this  author  remarks  in  another 
place,  "  is  evidently  the  large  spaniel  improved  to  his  present 
peculiar  size  and  beauty,  and  taught  another  way  of  marking 
his  game.  If  the  form  of  the  dog  were  not  sufficiently  satis- 
factory on  this  point,  we  might  have  recourse  to  history : " 
he  then  refers  to  a  document  dated  1685  bearing  on  this 
subject,  and  adds  that^the  pure  Irish  setter  shows  no  signs 
of  a  cross  with  the  pointer,  which  some  authors  suspect 
has  been  the  case  with  the  English  setter.     The  bulldog  is  an 

"  *The   Dog,*  1845,  pp.  31,  35;  •*  In    the     *Encyclop.    of    Rural 

with  respect  to  King  Charles's  spaniel.       Sports,'  p.  557. 
p.  45 ;  for  the  setter,  p.  90. 
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English  breed,  and  as  I  hear  from  Mr.  G.  K.  Jesse,^^  seems  to 
have  originated  from  the  mastiff  since  the  time  of  Shakspearcj ; 
but  certainly  existed  in  1631,  as  shown  by  Prestwick  Eaton's 
letters.  There  can  be  no  doubt  that  the  fancy  bulldogs  of 
the  present  day,  now  that  they  are  not  used  for  bull-baiting, 
have  become  greatly  reduced  in  size,  without  any  express 
intention  on  the  part  of  the  breeder.  Our  pointers  are 
certainly  descended  from  a  Spanish  breed,  as  even  their 
present  names,  Don,  Ponto,  Carlos,  &c.,  show ;  it  is  said  that 
they  were  not  known  in  England  before  the  Kevolution  in 
1688 ;  8^  but  the  breed  since  its  introduction  has  been  much 
modi6ed,  for  Mr.  Borrow,  who  is  a  sportsman  and  knows 
Spain  intimately  well,  informs  me  that  he  has  not  seen  in 
that  country  any  breed  "  corresponding  in  figure  with  the 
English  pointer ;  but  there  are  genuine  pointers  near  Xeres 
which  have  been  imported  by  English  gentlemen."  A  nearly 
parallel  case  is  offered  by  the  Newfoundland  dog,  which  was 
certainly  brought  into  England  from  that  country,  but  which 
has  since  been  so  much  modified  that,  as  several  writers  have 
observed,  it  does  not  now  closely  resemble  any  existing  native 
dog  in  Newfoundland.^^ 

These  several  cases  of  slow  and  gradual  changes  in  our 
English  dogs  possess  some  interest ;  for  though  the  changes 
have  generally,  but  not  invariably,  been  caused  by  one  or 
two  crosses  with  a  distinct  breed,  yet  we  may  feel  sure,  from 
the  well-known  extreme  variability  of  crossed  breeds,  that 
rigorous  and  long-continued  selection  must  have  been  prac- 
tised, in  order  to  improve  them  in  a  definite  manner.  As 
soon  as  any  strain  or  family  became  slightly  improved  or 
better  adapted  to  alter  circumstances,  it  would  tend  to 
supplant  the  older  and  less  improved  strains.  For  instance, 
as  soon  as  the  old  foxhound  was  improved  by  a  cross  with  the 
greyhound,  or  by  simple  selection,  and  assumed  its  present 

•*  Author  of  *  Researches  into  the  between    the    Esquimaux  dog  and   a 

History  of  the  British  Dog.  large  French  hound.  See  Dr.  Hodgkin, 

••  See  Col.  Hamilton  Smith  on  the  *  Brit.    Assoc.,*    1844 ;      Bechstein's 

antiquity  of  the  Pointer,  in*  Nat.  Lib.*  *Naturgesch.  Deutschland,*  Band.   i. 

Tol.  X.  p.  196.  8.  674 ;  *  Nat.  Lib.,*  voL  x.  p.  132 ;  also 

*'  The   Newfoundland   dog  is    be-  Mr.  Jukes*  *  Excursion  in  and  about 

lieved  to  have  originated  from  a  cross  Newfoundland.* 
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character — and  the  change  was  probably  desired  owing  to 
the  increased  fleetness  of  our  hunters — it  rapidly  spread 
throughout  the  country,  and  is  now  everywhere  nearly 
uniform.  But  the  process  of  improvement  is  still  going  on 
for  every  one  tries  to  improve  his  strain  by  occasionally 
procuring  dogs  from  the  best  kennels.  Through  this  process 
of  gradual  substitution  the  old  English  hound  has  been  lost ; 
and  so  it  has  been  with  the  Irish  wolf-dog,  the  old  English 
bulldog,  and  several  other  breeds,  such  as  the  alaunt,  as  I  am 
informed  by  Mr.  Jesse.  But  the  extinction  of  former  breeds 
is  apparently  aided  by  another  cause ;  for  whenever  a  breed 
is  kept  in  scanty  numbers,  as  at  present  with  the  bloodhound, 
it  is  reared  with  some  difficulty,  apparently  from  the  evil 
effects  of  long-continued  close  interbreeding.  As  several 
breeds  of  the  dog  have  been  slightly  but  sensibly  modified 
vdthin  so  short  a  period  as  the  last  one  or  two  centuries,  by 
the  selection  of  the  best  individuals,  modified  in  many  cases 
by  crosses  v^ith  other  breeds ;  and  as  we  shall  hereafter  see 
that  the  breeding  of  dogs  was  attended  to  in  ancient  times, 
as  it  still  is  by  savages,  we  may  conclude  that  we  have  in 
selection,  even  if  only  occasionally  practised,  a  potent  means 
of  modification. 

DoMESTic  Cats. 

Cats  have  been  domesticated  in  the  East  from  an  ancient 
period ;  Mr.  Blyth  informs  me  that  they  are  mentioned  in  a 
Sanskrit  writing  2000  years  old,  and  in  Egypt  their  antiquity 
is  known  to  be  even  greater,  as  shown  by  monumental  draw- 
ings and  their  mummied  bodies.  I'hese  mummies,  according 
to  De  Blainville,^^  who  has  particularly  studied  the  subject, 
belong  to  no  less  than  three  species,  namely,  F.  caligulata, 
huhastes,  and  chaus.  The  two  former  species  are  said  to  be 
still  found,  both  wild  and  domesticated,  in  parts  of  Egypt. 
F.  caligulata  presents  a  difference  in  the  first  inferior  milk 
molar  tooth,  as  compared  with  the  domestic  cats  of  Europe, 
which  makes  De  Blainville  conclude  that  it  is  not  one  of  the 

••  De  Blainville,  *  Ost^ographie,  other  mummied  species.  He  quotes 
Felis,'  p.  65,  on  the  character  of  F.  Ehrenburg  on  F,  maniculata  being 
calijulata  ;  pp.  85,  89,  90, 175,  on  the       mummied. 
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parent-forms  of  our  cjats.  Several  naturalists,  as  Pallas, 
Temminek,  Blyth,  believe  that  domestic  cats  are  the  descend- 
ants of  several  species  commingled :  it  is  certain  that  cats 
cross  readily  with  various  wild  species,  and  it  would  appear 
that  the  character  of  the  domestic  breeds  has,  at  least  in  some 
cases,  been  thus  affected.  Sir  W.  Jardine  has  no  doubt  that, 
"  in  the  north  of  Scotland,  there  has  been  occasional  crossing 
with  our  native  species  (F,  sylvestris),  and  that  the  result  of 
these  crosses  has  been  kept  in  our  houses.  I  have  seen,"  he 
adds,  "  many  cats  very  closely  resembling  the  wild  cat,  and 
one  or  two  that  could  scarcely  be  distinguished  from  it."  Mr. 
Blyth  ^^  remarks  on  this  passage,  "  but  such  cats  are  never 
seen  in  the  southern  parts  of  England ;  still,  as  compared 
with  any  Indian  tame  cat,  the  affinity  of  the  ordinary  British 
cat  to  F,  sylvestris  is  manifest ;  and  due  I  suspect  to  frequent 
intermixture  at  a  time  when  the  tame  cat  was  first  introduced 
into  Britain  and  continued  rare,  while  the  wild  species  was 
far  more  abundant  than  at  present."  In  Hungary,  Jeitteles  ^^ 
was  assured  on  trustworthy  authority  that  a  wild  male  cat 
crossed  with  a  female  domestic  cat,  and  that  the  hybrids  long 
lived  in  a  domesticated  state.  In  Algiers  the  domestic  cat 
has  crossed  with  the  wild  cat  {F,  lyhica)  of  that  countr3^^^ 
In  South  Africa  as  Mr.  E.  Layard  informs  me,  the  domestic 
cat  intermingles  freely  with  the  wild  F,  caffra ;  he  has  seen 
a  pair  of  hybrids  which  were  quite  tame  and  particularly 
attached  to  the  lady  who  brought  them  up ;  and  Mr.  Fry  has 
found  that  these  hybrids  are  fertile.  In  India  the  domestic 
cat,  according  to  Mr.  Blyth,  has  crossed  with  four  Indian  species. 
With  respect  to  one  of  these  species,  i^.  chaus,  an  excellent 
observer.  Sir  W.  Elliot,  informs  me  that  he  once  killed, 
uear  Madras,  a  wild  brood,  which  were  evidently  hybrids 
from  the  domestic  cat;  these  young  animals  had  a  thick 
lynx-like  tail  and  the  broad  brown  bar  on  the  inside  of  the 
forearm  characteristic  of  F,  chaus.     Sir  W.  Elliot  adds  that  he 

••  Asiatic  Soc.  of  Calcutta ;  Cura-  this  Report  a  very  interesting  discus- 
tor's  Report,  Aug.  1856.    The  passage  sion  on  their  origim. 
from  Sir  W.  Jardine  is  quoted  from  **  *  Fauna  Hungariae  Sup.,*   1862, 
this    Report.      Mr.    Blyth,  who   has  s.  12. 

especially  attended  to  the  wild  and  *^  Isid.     Geoffroy     Saint  -  Hilaire, 

domestic  cats  of  India,  has  given   in  *  Hist.  Nat.  Gen.,'  tom.  iii.  p.  177. 
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has  often  observed  this  same  mark  on  the  forearms  of  domestic 
cats  in  India.  Mr.  Blyth  states  that  domestic  cats  coloured 
nearly  like  F.  chaus^  but  not  resembling  that  species  in  shape, 
abound  in  Bengal ;  he  adds,  "  such  a  colouration  is  utterly 
unknown  in  European  cats,  and  the  proper  tabby  markings 
(pale  streaks  on  a  black  ground,  peculiarly  and  symmetrically 
disposed),  so  common  in  English  cats,  are  never  seen  in  those 
of  India."  Dr.  D.  Short  has  assured  Mr.  Blyth  »2  that,  at 
Hansi,  hybrids  between  the  common  cat  and  F.  omata  (or 
torquatd)  occur,  "  and  that  many  of  the  domestic  cats  of  that 
part  of  India  were  undistinguishable  from  the  wild  F.  omcUaJ^ 
Azara  states,  but  only  on  the  authority  of  the  inhabitants, 
that  in  Paraguay  the  cat  has  crossed  with  two  native  species. 
From  these  several  cases  we  see  that  in  Europe,  Asia,  Africa, 
and  America,  the  common  cat,  which  lives  a  freer  life  than 
most  other  domesticated  animals,  has  crossed  with  various 
wild  species ;  and  that  in  some  instances  the  crossing  has 
been  sufl&ciently  frequent  to  affect  the  character  of  the 
breed. 

Whether  domestic  cats  have  descended  from  several  distinct 
species,  or  have  only  been  modified  by  occasional  crosses,  their 
fertility,  as  far  as  is  known,  is  unimpaired.  The  large  Angora 
or  Persian  cat  is  the  most  distinct  in  structure  and  habits 
of  all  the  domestic  breeds ;  and  is  believed  by  Pallas,  but  on 
no  distinct  evidence,  to  be  descended  from  the  F,  manul  of 
middle  Asia ;  and  I  am  assured  by  Mr.  Blyth  that  the  Angora 
cat  breeds  freely  with  Indian  cats,  which,  as  we  have  already 
seen,  have  apparently  been  much  crossed  with  i^.  chaus.  In 
England  half-bred  Angora  cats  are  perfectly  fertile  with  one 
another. 

Within  the  same  country  we  do  not  meet  with  distinct 
races  of  the  cat,  as  we  do  of  dogs  and  of  most  other  domestic 
animals  ;  though  the  cats  of  the  same  country  present  a  con- 
siderable amount  of  fluctuating  variability.  The  explanation 
obviously  is  that,  from  their  nocturnal  and  rambling  habits, 
judiscriminate  crossing  cannot  without  much  trouble  be  pre- 
vented. Selection  cannot  be  brought  into  play  to  produce 
distinct  breeds,  or  to  keep  those  distinct  which  have  been 
•»  'Proc.  Zoolog.  Soc.,*  1863,  p.  184. 
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imported  from  foreign  lands.  On  the  other  hand,  in  islands 
and  in  countries  completely  separated  from  each  other,  we 
meet  with  breeds  more  or  less  distinct ;  and  these  cases  are 
worth  giving,  showing  that  the  scarcity  of  distinct  races  in 
the  same  country  is  not  caused  by  a  deficiency  of  variability 
in  the  animal.  The  tailless  cats  of  the  Isle  of  Man  are  said 
to  differ  from  common  cats  not  only  in  the  want  of  a  tail,  but 
in  the  greater  length  of  their  hind  legs,  in  the  size  of  their 
heads,  and  in  habits.  The  Creole  cat  of  Antigua,  as  I  am 
informed  by  Mr.  Nicholson,  is  smaller,  and  has  a  more  elon- 
gated head,  than  the  British  cat.  In  Ceylon,  as  Mr.  Thwaites 
writes  to  me,  every  one  at  first  notices  the  different  appear- 
ance of  the  native  cat  from  the  English  animal ;  it  is  of  small 
size,  with  closely  lying  hairs;  its  head  is  small,  with  a  re- 
ceding forehead ;  but  the  ears  are  large  and  sharp  ;  altogether 
it  has  what  is  there  called  a  "  low-caste  "  appearance.  Reng- 
ger  ^2  says  that  the  domestic  cat,  which  has  been  bred  for 
300  years  in  Paraguay,  presents  a  striking  difference  from  the 
European  cat;  it  is  smaller  by  a  fourth,  has  a  more  lanky 
body,  its  hair  is  short,  shining,  scanty,  and  lies  close,  espe- 
cially on  the  tail :  he  adds  that  the  change  has  been  less  at 
Ascension,  the  capital  of  Paraguay,  owing  to  the  continual 
crossing  with  newly  imported  cats ;  and  this  fact  well  illus- 
trates the  importance  of  separation.  The  conditions  of  life 
in  Paraguay  appear  not  to  be  highly  favourable  to  the  cat, 
for,  though  they  have  run  half-wild,  they  do  not  become 
thoroughly  feral,  like  so  many  other  European  animals.  In 
another  part  of  South  America,  according  to  Roulin,^*  the 
introduced  cat  has  lost  the  habit  of  uttering  its  hideous 
nocturnal  howl.  The  Rev.  W.  D.  Fox  purchased  a  cat  in 
Portsmouth,  which  he  was  told  came  from  the  coast  of 
Guinea;  its  skin  was  black  and  wrinkled,  fur  bluish -grey 
and  short,  its  ears  rather  bare,  legs  long,  and  whole  aspect 
peculiar.  This  "  negro  "  cat  was  fertile  with  common  cats. 
On  the  opposite  coast  of  Africa,  at  Mombas,  Captain  Owen, 

•»  *Saugethiere     von     Paraguay,'       Savans:    Acad.    Roy.    des    Sciences,' 
1830,  R.  212,  torn.  vi.  p.  346.    Gomara  first  noticed 

•*  *Mem.     pr^sent^s     par     divers       this  fact  in  1554. 
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K.N.,®^  states  that  all  the  cats  are  covered  with  short  stiff 
hair  instead  of  fur :  he  gives  a  curious  account  of  a  cat  from 
Algoa  Bay,  which  had  been  kept  for  some  time  on  board  and 
could  be  identified  with  certainty ;  this  animal  was  left  for 
only  eight  weeks  at  Mombajs,  but  during  that  short  period  it 
"  underwent  a  complete  metamorphosis,  having  parted  with 
its  sandy-coloured  fur."  A  cat  from  the  Cape  of  Good  Hope 
has  been  described  by  Desmarest  as  remarkable  from  a  red 
stripe  extending  along  the  whole  length  of  its  back.  Through- 
out an  immense  area,  namely,  the  Malayan  archipelago,  Siam, 
Pegu,  and  Burmah,  all  the  cats  have  truncated  tails  about 
half  the  proper  length,®^  often  with  a  sort  of  knot  at  the  end. 
In  the  Caroline  archipelago  the  cats  have  very  long  legs,  and 
are  of  a  reddish-yellow  colour.*^  In  China  a  breed  has  droop- 
ing ears.  At  Tobolsk,  according  to  Gmelin,  there  is  a  red- 
coloured  breed.  In  Asia,  also,  we  find  the  well-known  Angora 
or  Persian  breed. 

The  domestic  cat  has  run  wild  in  several  countries,  and 
everywhere  assumes,  as  far  as  can  be  judged  by  the  short 
recorded  descriptions,  a  uniform  character.  Near  Maldonado, 
in  La  Plata,  I  shot  one  which  seemed  perfectly  wild ;  it  was 
carefully  examined  by  Mr.  Waterhouse,®^  who  found  nothing 
remarkable  in  it,  excepting  its  great  size.  In  New  Zealand 
according  to  Dieffenbach,  the  feral  cats  assume  a  streaky  grey 
colour  like  that  of  wild  cats ;  and  this  is  the  case  with  the 
half-wild  cats  of  the  Scotch  Highlands. 

We  have  seen  that  distant  countries  possess  distinct 
domestic  races  of  the  cat.  The  differences  may  be  in  part 
due  to  descent  from  several  aboriginal  species,  or  at  least  to 
crosses  with  them.  In  some  cases,  as  in  Paraguay,  Mombas, 
and  Antigua,  the  differences  seem  due  to  the  direct  action  of 
different  conditions  of  life.  In  other  cases  some  slight  effect 
may  possibly  be  attributed  to  natural  selection,  as  cats  in 

•*  *  Narratiye  of  Voyages,*  vol.  ii.  •'  Admiral    Lutk<5*s   Voyage,   vol. 

p.  180.  iii.  p.  308. 

»»  J.  Crawfurd,  *  Descript.  Diet,  of  »•  *  Zoology  of  the  Voyage  of  the 

the    Indian    Islands,'   p.    255.      The  Beagle,  Mammalia,'  p.  20.     Dieffen- 

Madagascar   oat   is  .said   to   have   a  bach,  *  Travels  in  New  Zealand,  vol. 

twisted  tail ;  see  Desmarest,  in  *  En-  ii.  p.  185.   Ch.  St.  John,  *  Wild  Sports 

cyclop.   Nat.  Mamm.,'  1820,  p.  233,  of  the  Highlands,'  1846,  p.  40. 
for  some  of  the  other  greeds. 
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many  caaes  have  largely  to  sttpport  themselves  and  to  escape 
diverse  dangers.  But  man,  owing  to  the  difficulty  of  pairing 
cats,  has  done  nothing  by  methodical  selection  ;  and  probably 
Yory  little  by  nnintentional  eelection ;  though  in  each  litter 
he  t^eneraUy  saves  the  prettiest,  and  values  most  a  good  breed 
of  mouse-  or  rat-catchcTs,  Thosfe"  cats  which  have  a  strong 
tendency  to  prowl  after  game,  generaOy  get  destroyed  by 
traps.  As  cats  are  so  much  petted,  a  breed  bearing  the  sauie 
relation  to  other  cats,  that  laptlogs  bear  to  larger  dogs,  would 
have  been  much  valued ;  and  if  eelection  could  have  been 
applied,  we  should  certainly  have  had  many  breeds  in  each 
long-oivilissed  country,  for  there  is  plenty  of  variahility  to 
work  upon. 

We  see  in  thiB  eonntry  considerable  diversity  in  size,  some 
in  the  proportions  of  the  body,  and  extreme  variability  in 
colonring;  I  have  only  lately  attended  to  this  subjeet,  but 
have  already  heard  of  some  singuhir  cases  of  variation ;  one 
of  a  cat  born  in  the  West  Indies  toothleaw,  and  remaining  so 
all  its  life.  Mr.  Tegetmeier  has  shown  me  the  sknii  of  a 
female  cat  with  its  canines  so  much  developed  that  they 
protruded  uncovered  beyond  the  lips;  the  tooth  with  the 
iang  being  '95,  and  the  part  projecting  from  the  gum  '6  of 
an  inch  in  length.  I  have  heard  of  several  families  of  six- 
toed  cati5,  in  one  of  which  the  peculiarity  had  been  trans^ 
mitted  for  at  least  three  generations.  'J'he  tail  varies  greatly 
in  length ;  I  have  seen  a  cat  which  always  oarriod  its  tail 
dat  on  its  back  w^hen  pleased.  The  ears  vary  in  shape,  and 
certain  strains,  in  England,  inherit  a  pencil-like  tuft  of  hairs, 
above  a  quarter  of  an  inch  in  length,  on  the  tips  of  their 
ears ;  and  this  same  peculiarity,  according  to  Mr.  Blyth,  cha- 
racterises some  cats  in  India.  The  great  variability  in  the 
length  of  the  tail  and  the  lynx-like  tufts  of  hairs  on  the  ears 
are  apparently  analogous  to  differences  in  certain  wild  species 
of  the  genns*  A  muuh  more  important  difference,  according 
to  Daubenton,*^  is  that  the  int^^a tines  of  domestic  cats  are 
wider,  and  a  third  longer,  than  in  wild  cats  of  the  same  size ; 
and  this  apparently  has  been  by  their  less  strictly  earnivorona 
diet. 

"  Quoted  by  I^id*  Geoffroy,  *  Hist.  NrtU  Gifa.,   torn  iij.  p,  427. 
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HORSES  AND  ASSES. 

HORSE. — ^DIFFERENCES  IN  THE  BREEDS — INDIVIDUAL  VARI^VBILITY  OF — 
DIRECT  EFFECTS  OF  THE  CONDITIONS  OF  LIFE — CAN  WITHSTAND  MUCH  COLD 
— ^BREEDS  HUGH  MODIFIED  BY  SELECTION— COLOURS  OF  THE  HORSE — 
DAPPLING — DARK  STRIPES  ON  THE  SPINE,  LEGS,  SHOULDERS,  AND  FOREHEAD 
— DUN-COLOURED  HORSES  MOST  FREQUENTLY  STRIPED — STRIPES  PROBABLY 
DUE  TO  REVERSION  TO  THE  PRIMITIVB  STATE  OF  THE  HORSE. 

ASSES. — BREEDS  OF — COLOUR  OF — LEG-  AND  SHOULDER-  STRIPES— ^SHOULDER- 
STRIPES  SOMETIMES  ABSENT,  SOMETIMES  FORKED. 

The  history  of  the  Horse  is  lost  in  antiquity.  Remains  of 
this  animal  in  a  domesticated  condition  have  been  found  in 
the  Swiss  lake-dwellings,  belonging  to  the  Neolithic  period.' 
At  the  present  time  the  number  of  breeds  is  great,  as  may  be 
seen  by  consulting  any  treatise  on  the  Horse.^  Looking 
only  to  the  native  ponies  of  Great  Britain,  those  of  the 
Shetland  Isles,  Wales,  the  New  Forest,  and  Devonshire  are 
distinguishable ;  and  so  it  is,  amongst  other  instances,  with 
each  separate  island  in  the  great  Malay  archipelago.^  Some 
of  the  breeds  present  great  differences  in  size,  shape  of  ears, 
length  of  mane,  proportions  of  the  body,  form  of  the  withers 
and  hind  quarters,  and  especially  in  the  head.  Compare  the 
race-horse,  dray-horse,  and  a  Shetland  pony  in  size,  con- 
figuration, and  disposition ;  and  See  how  much  greater  the 
difference  is  than  between  the  seven  or  eight  other  living 
species  of  the  genus  Equus. 

'  Rtitimeyer,   *  Fauna    der    Pfahl-  island  having  at  least  one  peculiar  to 

bauten,'  1861,  s.  122.  it."     Thus  in  Sumatra  there  are  at 

*  See   Youatt   on   the   Horse:    J.  least  two  breeds ;  in  Achin  and  Batu- 

Lawrence  on  the  Horse,  1829;. W.  C.  bara   one;    in   Java   several  breeds; 

L.    Martin,   *  History  of  the  Horse,'  one  in  Bali.  Lomboc,  Sumbawa  (one 

1845:     Col.    H.     Smith,     in    *Nat.  of  the  best  breeds),  Tambora,  Biraa, 

Library,    Horses,*    1841,    vol.     xii. :  Gunung-api,    Celebes,    Sumba,     and 

Prof.   Veith,  *  Die  naturgesch.  Haus-  Philippines.     Other  breeds  are  speci- 

B&ugethiere,*  1856.  fied  by  Zollinger  in  the  *  Journal  of 

»  Crawfurd,    *  Descript.    Diet,     of  the  Indian  Archipelago,*  vol.  v.  p.  343, 

Indian  Islands,'  1856,  p.  153.  "There  &c. 
are    many    different    breeds,    every 
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Of  individual  variations  not  known  to  characterise  par- 
ticular breeds,  and  not  great  or  injurious  enough  to  be  called 
monstrosities,  I  have  not  collected  many  cases.  Mr.  G.  Brown, 
of  the  Cirencester  Agricultural  College,  who  has  particularly- 
attended  to  the  dentition  of  our  domestic  animals,  writes  to 
me  that  ho  has  "  several  times  noticed  eight  permanent 
incisors  instead  of  six  in  the  jaw."  Male  horses  only 
should  have  canines,  but  they  are  occasionally  found  in  the 
mare,  though  a  small  size.*  The  number  of  ribs  on  each 
side  is  properly  eighteen,  bilt  Youatt^  asserts  that  not 
unfrequontly  there  are  nineteen,  the  additional  one  being 
always  the  posterior  rib.  It  is  a  remarkable  fact  that  the 
ancient  Indian  horse  is  said  in  the  Rig-Veda  to  have  only 
seventeen  ribs  ;  and  M.  Pietrement,^  who  has  called  attention 
to  this  subject,  gives  various  reasons  for  placing  full  trust  in 
this  statement,  more  especially  as  during  former  times  the 
Hindoos  carefully  counted  the  bones  of  animals.  I  have  seen 
several  notices  of  variations  in  the  bones  of  the  leg;  thus 
Mr.  Price  ^  speaks  of  an  additional  bone  in  the  hock,  and  of 
certain  abnormal  appearances  between  the  tibia  and  astra- 
galus, as  quite  common  in  Irish  horses,  and  not  due  to  disease. 
Horses  have  often  been  observed,  according  to  M.  Gaudry,^ 
to  possess  a  trapezium  and  a  rudiment  of  a  fifth  metacarpal 
bone,  so  that  "  one  sees  appearing  by  monstrosity,  in  the  foot 
of  the  horse,  structures  which  normally  exist  in  the  foot  of 
the  Hipparion," — an  allied  and  extinct  animal.  In  various 
countries  horn-like  projections  have  been  observed  on  the 
frontal  bones  of  the  horse :  in  one  case  described  by  Mr. 
Percival  they  arose  about  two  inches  above  the  orbital  pro- 
cesses, and  were  "  very  like  those  in  a  calf  from  five  to  six 
months  old,"  being  from  half  to  three-quarters  of  an  inch  in 
length.®     Azara  has  described  two  cases  in  South  America  in 

*  'The  Horse,'  &c.  by  John  Law-       xxii.,  1866,  p.  22. 

reace,  1829,  p.  14.  »  Mr.  Percival,  of  the  Enniskillen 

*  *  The  Veterinary,'  London,  vol.  v.  Dragoons,  in  •  The  Veterinary,*  vol.  i. 
p.  543.  p.  224:  see  Azara,  *  Des  Quadruples 

*  'M^moire  sur  les  chevaux  k  du  Paraguay,'  torn.  ii.  p.  313.  The 
trente-quatre  cotes,*  1871.  French  translator  of  Azara  refers  to 

'  Proc  Veterinary  Assoc.,  in  *  The  other  cases  mentioned  by  Huzard  as 
Veterinary,*  vol.  xiii.  p.  42.  having  occurred  in  Spain. 
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which  the  projections  were  between  three  and  four  inches  in 
length ;  other  instances  have  occurred  in  Spain. 

That  there  has  been  much  inherited  variation  in  the  horse 
cannot  be  doubted,  when  we  reflect  on  the  number  of  the 
breeds  existing  throughout  the  world  or  even  within  the 
same  country,  and^when  we  know  that  they  have  largely 
increased  in  number  since  the  earliest  known  records. ^o  Even 
in  so  fleeting  a  character  as  colour,  Hofacker  ^^  found  that, 
out  of  216  cases  in  which  horses  of  the  same  colour  were 
paired,  only  eleven  pairs  produced  foals  of  a  quite  different 
colour.  As  Professor  Low^^  has  remarked,  the  English  race- 
horse offers  the  best  possible  evidence  of  inheritance.  The 
pedigree  of  a  race-horse  is  of  more  value  in  judging  of  its 
probable  success  than  its  appearance  :  "  King  Herod  "  gained 
in  prizes  201,50  jZ.  sterling,  and  begot  497  winners ;  '*  Eclipse  " 
begot  334  winners. 

Whether  the  whole  amount  of  difference  between  ihe 
various  breeds  has  arisen  under  domestication  is  doubtful. 
From  the  fertility  of  the  most  distinct  breeds  ^^  when  crossed, 
naturalists  have  generally  looked  at  all  the  breeds  as  having 
descended  from  a  single  species.  Few  will  agree  with 
Colonel  H.  Smith,  who  believes  that  they  have  descended 
from  no  less  than  five  primitive  and  differently  coloured 
stocks.^*  But  as  several  species  and  varieties  of  the  horse 
existed  ^^  during  the  later  tertiary  periods,  and  as  Kutimeyer 
found  differences  in  the  size  and  form  of  the  skull  in  the 
earliest  known  domesticated  horses,^®  we  ought  not  to  feel 
sure  that  all  our  breeds  are  descended  from  a  single  species. 

"  Godron,   *  De   I'Esp^ce,'   torn.  i.  tendency   has    been    more    carefully 

p.  378.  observed. 

"  *  Ueber  die  Eigenschaftcn,*  &c.,  *'  Andrew  Knight  crossed  breeds  so 

1828,  s.  10.  different  in  size  as  a  dray-horse  and 

**  *  Domesticated   Animals  of  the  Norwegian  pony :    see  A.  Walker  on 

British  Islands,'  pp.  527,  532.     In  all  *  Intermarriage,'  1838,  p.  205. 
the  veterinary  treatises   and   papers  **  *  Nat.  Library,  Horses,'  vol.  xii. 

which  I  have  read,  the  writers  insist  p.  208. 

in  the  strongest  terms  on  the  inherit-  **  Gervais,    *  Hist.    Nat    Mamm,, 

ance  by  the  horse  of  all  good  and  bad  torn.  ii.  p.  143.    Owen,  *  British  Fossil 

tendencies  and  qualities.    Perhaps  the  Mammals,'  p.  383. 
principle  of  inheritance  is  not  really  "  *Kenntniss  der  fossiW  Pferde, 

stronger  in  the  horse  than  in  any  other  1863,  s.  131. 
animal;    but,   from    its    value,   the 
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The  ftavages  of  North  and  South  ArQerlcii  easily  reclaim  the 
fieral  horses,  ho  that  there  la  no  improbability  in  it-avagea  in 
various  quaTtei"6  of  the  world  haviijg  domesticated  more  than 
one  native  si>eeies  or  natural  race,  M.  Sanson  ^'^  thinta  that 
he  haB  proved  that  two  distinct  apeciea  have  been  domesti- 
cated, one  in  the  East,  and  one  in  North  Afnca ;  and  that 
thee©  differed  in  the  number  of  their  lumbar  vertebra  and  in 
varions  other  parte ;  but  M,  Sanson  seems  to  believe  that  osteo- 
logical  characters  are  subject  to  very  little  variation,  which 
is  certainly  a  mistake.  At  prbeent  no  aboriginal  or  tnily 
wild  hi.>rse  is  positively  known  to  exist ;  for  it  ia  commonly 
believed  that  the  wild  horses  of  the  East  are  escaped 
domestic  animals. ^^  If  therefore  our  domestic  breeds  are 
desoended  from  several  species  or  natural  races,  all  have 
become  extinct  in  the  wild  state. 

With  respect  to  tho  causes  of  the  modifications  which 
horses  have  undergone j  the  conditions  of  life  saom  to  prodnce 
a  considerable  direct  effect.  Mr.  J).  Forbes »  who  has  had 
excellent  opportunities  of  comparing  the  horses  of  Spain 
with  those  of  South  Ameiica,  informs  me  that  the  horses  of 
Chile,  which  have  lived  under  nearly  the  same  conditions  as 
their  progenitors  in  Andalusia,  remain  unaltered,  whilst  tho 
Faiupas  horses  and  the  Puno  ponies  are  considerably  modified. 
There  can  he  no  doubt  that  horses  become  greatly  reduced 
in  size  and  altered  in  appearance  by  living  on  mountains 
and  islands ;  and  this  apparently  is  due  to  want  of  nutritions 
or  varied  food.  Every  one  knows  how  small  and  rugged  the 
pouicB  are  on  the  Northern  island?*  and  on  the  mountains  of 
Europe.  Corsica  and  Sardinia  have  their  native  ponies  ;  and 
there  were,^^  or  still  are,  on  some  islands  on  the  coast  of 
Virginia,  ponies  like  those  of  the  Shetland  Island^,  which 
are  believed  to  have  originated  through  exposure  to  un- 
favourable conditions.     The  Puno  ponies,  which  inhabit  the 

"  *  Comples  rendus/  1866,  p.  485, 
and  *  Jaumal  de  I'AaaL  et  du  la  Phya./ 
Mai  imS. 

"  Mr.  W,  C.  L.  Martin  (  *  The 
H(n^i%'  1845,  p.  34)^  in  arguing 
agaiost  the  helLef  that  the  wild 
l^Lern  horses   are  tnerelj  feral,  has 


remarked  on  th^iimprohabilltyorman 
in  ancient  times  having  «jctirpnted  a 
speLJus  in  a  region  where  it  can  now 
exist  in  aurnbefH, 

^*  *  Transact,  Maryland  Auademy/ 
vol.  i.  part  L  p.  2S. 
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lofty  regions  of  the  Cordillera,  are,  as  I  hear  from  Mr.  D. 
Forbes,  strange  little  creatures,  very  nnlike  their  Spanish 
progenitors.  Further  south,  in  the  Falkland  Islands,  the 
offspring  of  the  horses  imported  in  1764  have  already  so 
much  deteriorated  in  size  ^^  and  strength  that  they  are  un- 
fitted for  catching  wild  cattle  with  the  lasso ;  so  that  fresh 
horses  have  to  be  brought  for  this  purpose  from  La  Plata  at 
a  great  expense.  The  reduced  size  of  the  horses  bred  on 
both  southern  and  northern  islands,  and  on  several  moun- 
tain-chains, can  hardly  have  been  caused  by  the  cold,  as  a 
similar  reduction  has  occurred  on  the  Virginian  and  Medi- 
terranean islands.  The  horse  can  withstand  intense  cold, 
for  wild  troops  live  on  the  plains  of  Siberia  under  lat.  66**,^^ 
and  aboriginsdly  the  horses  must  have  inhabited  countries 
annually  covered  with  snow,  for  he  long  retains  the  instinct 
of  scraping  it  away  to  get  at  the  herbage  beneath.  The 
wild  tarpana  in  the  East  have  this  instinct ;  and  so  it  is,  as 
I  am  informed  by  Admiral  Sulivan,  with  the  horses  recently 
and  formerly  introduced  into  the  Falkland  Islands  from 
La  Plata,  some  of  which  have  run  wild ;  this  latter  fact  is 
remarkable,  as  the  progenitors  of  these  horses  could  not  have 
followed  this  instinct  during  many  generations  in  La  Plata. 
On  the  other  hand,  the  wild  cattle  of  the  Falkland s  never 
scrape  away  the  snow,  and  perish  when  the  ground  is  long 
covered.  In  the  northern  parts  of  America  the  horses  de- 
scended from  those  introduced  by  the  Spanish  conquerors  of 
Mexico,  have  the  same  habit,  as  have  the  native  bisons,  but 
not  so  the  cattle  introduced  from  Europe.^^ 

The  horse  can  flourish  under  intense  heat  as  well  as  under 
intense  cold,  for  he  is  known  to  come  to  the  highest  perfec- 
tion, though  not  attaining  a  large  size,  in  Arabia  and 
northern  Africa.  Much  humidity  is  apparently  more  in- 
jurous  to  the  horse  than  heat  or  cold.  In  the  Falkland 
Islands,  horses    suffer  much  from  the  dampness;   and  this 

«•  Mr.  Mackinnon  on  *  The  Falkland  burgh,*  1777,  part  ii.  p.  265.     With 

Islands/  p.  25.    The  average  height  of  respect  to  the  tarpans  scraping  away 

the  Falkland  horses  is  said  to  be  14  the  snow,  see  Col.  Hamilton  Smith  in 

hands  2  inches.     See  also  my  *  Journal  *  Nat.  Lib.,*  vol.  xii.  p.  165. 

of  Researches.*  ^  Franklin's  *  Narrative,'  vol.  i.  p. 

*i  Pallas,  *  Act.  Acad.  St.  Peters-  87  ;  note  by  Sir  J.  Richardson. 
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circumstance  may  perhaps  partly  account  for  the  singular 
fact  that  to  the  eastward  of  the  Bay  of  Bengal,^^  over  an 
enormous  and  humid  area,  in  Ava,  Pegu,  Siam,  the  Malayan 
archipelago,  the  Loo  Choo  Islands,  and  a  large  part  of 
China,  no  full-sized  horse  is  found.  When  we  advance  as 
far  eastward  as  Japan,  the  horse  reacquires  his  full  size.^* 

With  most  of  our  domesticated  animals,  some  breeds  are 
kept  on  account  of  their  curiosity  or  beauty ;  but  the  horse 
is  valued  almost  solely  for  its  utility.  Hence  semi-monstrous 
breeds  are  not  preserved ;  and  probably  all  the  existing 
breeds  have  been  slowly  formed  either  by  the  direct  action 
of  the  conditions  of  life,  or  through  the  selection  of  individual 
differences.  Ko  doubt  semi-monstrous  breeds  might  have 
been  formed :  thus  Mr.  Waterton  records  ^^  the  case  of  a  mare 
which  produced  successively  three  foals  without  tails ;  so 
that  a  tailless  race  might  have  been  formed  like  the  tailless 
races  of  dogs  and  cats.  A  Kussian  breed  of  horses  is  said  to 
have  curled  hair,  and  Azara^®  relates  that  in  Paraguay 
horses  are  occasionally  bom,  but  are  generally  destroyed, 
with  hair  like  that  on  the  head  of  a  negro ;  and  this  pecu- 
liarity is  transmitted  even  to  half-breeds :  it  is  a  curious 
case  of  correlation  that  such  horses  have  short  manes  and 
tails,  and  their  hoofs  are  of  a  peculiar  shape  like  those  of 
a  mule. 

It  is  scarcely  possible  to  doubt  that  the  long-continued 
selection  of  qualities  serviceable  to  man  has  been  the  chief 
agent  in  the  formation  of  the  several  breeds  of  the  horse. 
Look  at  a  dray-horse,  and  see  how  well  adapted  he  is  to  draw 
heavy  weights,  and  how  unlike  in  appearance  to  any  allied 
wild  animal.  The  English  race-horse  is  known  to  be  de- 
rived from  the  commingled  blood  of  Arabs,  Turks,  and 
Barbs ;  but  selection,  which  was  carried  on  during  very  early 

"  Mr.  J.  H.  Moor,  *  Notices  of  the  Service  Institution/  vol.  iv. 

Indian  Archipelago  ;'  Singapore,  1837,  "  *  Essays  on  Natural  History,*  2nd 

p.  189.     A  pony  from  Java  was  sent  series,  p.  161. 

('Athenaeum,'  1842,  p.  718)  to  the  ^e  * Quadru pedes     du      Para.ofuay,' 

Queen  only  28  inches  in  height.     For  torn.  ii.  p.  333.     Dr.  Canfield  informs 

the  Loo  Choo  Islands,  see  Beechey's  me  that  a  breed  with  curly  hair  was 

*  Voyage,'  4th  edit.,  vol.  i.  p.  499.  formd  by  selection  at  Los  Angeles  in 

**  J.   Crawford,    *  History   of    the  North  America. 
Horse ;  *    *  Journal   of  Royal  United 
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times  in  Eiigland,^^  together  with  training,  have  made  him  a 
very  different  animal  from  his  parent-stocks.  As  a  writer  in 
India,  who  evidently  knows  the  pure  Arab  well,  asks,  who 
now,  "  looking  at  our  present  breed  of  race-horses,  could  have 
conceived  that  they  were  the  result  of  the  union  of  the  Arab^ 
horse  and  African  mare?"  The  improvement  is  so  marked 
that  in  running  for  the  Goodwood  Cup  "  the  first  descendants 
of  Arabian,  Turkish,  and  Persian  horses,  are  allowed  a  dis- 
count of  18  lbs.  weight ;  and  when  both  parents  are  of  these 
countries  a  discount  of  36  Ibs.^^  It  is  notorious  that  the 
Arabs  have  long  been  as  careful  about  the  pedigree  of  their 
horses  as  we  are,  and  this  implies  great  and  continued  care 
in  breeding.  Seeing  what  has  been  done  in  England  by 
careful  breeding,  can  we  doubt  that  the  Arabs  must  likewise 
have  produced  during  the  course  of  centuries  a  marked  effect 
on  the  qualities  of  their  horses?  But  we  may  go  much 
farther  back  in  time,  for  in  the  Bible  we  hear  of  studs  care- 
fully kept  for  breeding,  and  of  horses  imported  at  high  prices 
from  various  countries.^®  We  may  therefore  conclude  that, 
whether  or  not  the  various  existing  breeds  of  the  horse  have 
proceeded  from  one  or  more  aboriginal  stocks,  yet  that  a  great 
amount  of  change  has  resulted  from  the  direct  action  of  the 
conditions  of  life,  and  probably  a  still  greater  amount  from 
the  long-continued  selection  by  man  of  slight  individual 
differences. 

With  several  domesticated  quadrupeds  and  "birds,  certain 
coloured  marks  are  either  strongly  inherited  or  tend  to  re- 
appear after  having  been  lost  for  a  long  time.  As  this 
subject  will  hereafter  be  seen  to  be  of  importance,  I  will  give 
a  full  account  of  the  colouring  of  horses.     All  English  breeds, 

"  See  the  evicJence  on  this  head  in  tance    in    running   two    miles  with 

*  Land  and  Water/  May  2nd,  1868.  thoroughbred  racers."     Some  few  in- 

••  Prof.  Low,  *  Domesticated  Ani-  stances  are  on  record  of  seven-eights 

mals,'  p.  546.     With  respect  to  the  racers  having  been  successful, 
writer  in  India,  see  *  India  Sporting  *•  Prof.  Gervais  (in  his  *  Hist.  Nat. 

Review,*  voL  ii.  p.  181.    As  Lawrence  Mamm.,'  torn.  ii.  p.  1 44)  has  collected 

has   remarked   (*The  Horse,'  p.  9),  many  facts  on  this  head.   For  instance, 

"  perhaps   no  instance   has   ever   oc-  Solomon  (Kings,  B.  i.  ch.  x.  v.  28) 

cui*red  of  a  three-part  bred  horse  (i.e.  bought  horses   in   Egypt  at  a  high 

a  horse,  one  of  whose   grandparents  price. 
was  of  impure  blood)  saving  his  dis- 
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however  unlike  in  size  and  appearance,  and  several  of  those 
in  India  and  the  Malay  archipelago,  present  a  similar  range 
and  diversity  of  colour.  The  English  race-horae,  however, 
ia  said  ^^  never  to  be  diHi-colonred ;  but  as  dun  and  cream- 
oolonred  horsea  are  coiisidered  by  the  Arabe  as  worthless, 
**  and  fit  only  for  Jewa  to  ride,"  ^*  these  tints  may  have  haeu 
removed  by  long-continued  selection.  Horses  of  every  colour, 
and  of  snch  widely  different  kinds  as  dray-horses ^  cobs,  and 
ponies,  are  all  occasionally  dappled,^-  in  the  same  manner  as 
is  so  conepicnons  with  grey  horsea.  This  fact  does  not  throw 
any  clear  light  on  the  colouring  of  the  aboriginal  horse,  but 
is  a  case  of  analogous  variation,  for  even  asses  are  sometimes 
dappled,  and  I  have  seen,  in  the  British  Museum,  a  hybrid 
from  the  ass  and  zebra  dappled  on  its  hinder  quarters.  By 
the  expression  analogous  variation  (and  it  is  one  that  I 
shall  oft^n  have  occasion  to  use)  1  mean  a  variation  occurring 
in  a  species  or  variety  which  resembles  a  normal  character  in 
another  and  distinct  species  or  variety.  Analogous  variations 
may  arise,  as  will  he  explained  in  a  future  chapter,  from  two 
or  more  forms  with  a  similar  constitution  having  been  ex- 
posed to  similar  conditions,—  or  from  one  of  two  forms  having 
reacquired  through  reversion  a  character  inherited  hy  the 
other  form  from  their  common  progenitor, — or  from  both 
forms  having  reverted  to  the  same  ancestral  character.  We 
shall  immediately  see  that  horses  occasionally  exhibit  a  ten* 
dency  to  become  striped  over  a  Jarge  part  of  their  bodies ; 
and  as  we  know  tliat  in  the  varieties  of  the  domestic  cat  and 
in  several  feline  species  stripes  readily  pass  into  spots  and 
cloudy  marks^ — even  tLc  cubs  of  the  uniformly-coloured  lion 
being  spotted  with  dark  marks  on  a  lighter  ground — we 
may  suspect  that  iJie  dappling  of  the  horae,  which  has  been 


I 


42. 


The  Field/  July  lath,  1B61,  p. 
Sporting ' 


"  El.  Temon  Harcourt, 
in  AlgeriH,'  p.  26. 

"  1  state  this  from  my  own  obaer* 
rations  madt.^  dunug  several  jeara  aa 
the  CO  I  ours  of  horses*  I  have  seou 
cream -eolourfel,  light-dwD  and  mome- 
diin  horses  dappled,  which  1  mention 


because  it  has  b«0D  stated  (MArtin^ 
^History  of  the  Horse,'  p,  1^4)  that 
duns  are  never  dappled.  Martin  (pi, 
205)  T  efers  to  dappled  asses.  In  the 
Farrier  *  (London,  Iht^S,  pp.  463,  455) 
thtfre  are  Eiume  goal  re tn arks  on  the 
dappling  of  hurse's;  a  ad  liicewise  m 
CoL  Hamiltoa  Smith  on  'The  HarW 
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noticed  by  aome  authori  with  surprise^  is  a  modificjation  or 
vestige  of  a  tendency  to  become  striped. 

Thia  tendency  in  the  horse  to  become  striped  is  in  several  respects 
an  interesting  fact»  Horses  of  all  colours^  of  the  most  diverse  breeds, 
in  varions  parts  of  the  world,  often  have  a  dark  stripe  extending 
along  the  spine,  fram  the  tuane  to  tlie  tail ;  but  this  is  m  common 
that  I  need  enter  into  no  particulars.*^  Occasionally  horses  are 
tranSTei-seli^  barred  on  the  legs,  chiefiy  on  the  under  Kide ;  and  more 
rarely  they  have  a  distmct  stripe  on  the  shoulder,  like  tbat  on  the 
fihonlder  of  tbe  ass,  or  a  broad  dark  patch  representing  a  stripe. 
Before  entering  on  any  details  1  must  premise  that  the  term  dun- 
coloured  is  vague,  and  Includes  three  groups  of  coloura,  viz.,  that 


I 


Ft^.  1^ — Dun  DcYonsbIre  Pony,  wlQi  eb^^uldi^r,  «pmaU  and  Ug  etHp^s. 

between  cream-colour  and  reddish-brown,  which  graduates  into 
hght-hay  or  li^^ht-cheatnut— this,  I  believe  is  oftt^n  called  fallow- 
dun  ;  secondly,  leaden  or  slate-colour  or  monse-dnn^  which  graduates 
into  an  aslveolour;  and,  lastly,  dark-dun,  betweon  brown  and  black. 
In  England  1  have  examined  a  rather  large,  lightly-huilt,  fallow- 
dnn  Devonshire  pony  (fig.  1),  with  a  conspicuous  stripe  along  the 
back,  with  light  trail sverse  stripes  on  the  under  sides  of  its  front 
legp,  and  with  four  parallel  stripes  on  each  shoulder.  Of  these  four 
stripes  the  posterior  one  was  very  minute  and  faint ;  the  anterior 
one,  on  the  other  handi  was  long  and  broad,  hut  interrupted  in  the 

"  Some  datmU  are  ^rea  in  *  The       nut  pony  lia^  the  same  stripe,  as  had 
Farrier/  ia28»  pp»  452,  455,     One  of      a  rtmarkablf  Keavy  ckestnu&  cart- 
the  smflllest  poniei  I  ever  saw,  of  the       horse.      RacG'hor&es  often  have  the 
colciur  of  a  u^ou&c^  hnd  a  t;onspiciioU9       spinal  stripe, 
fplrtal  stripe.     A  small  Indian  chest- 

YOL»    T,  4 
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middle,  and  truncated  at  its  lower  extremity,  with  tlio  anterior 
an^le  produced  into  a  long  tapering  point.  I  mention  tMs  ktt-er 
feet  because  tUe  shoulder- fitripe  of  the  ass  occjisionally  presents 
exactly  tlio  same  appearance,  I  have  had  an  outline  and  description 
Bent  to  me  of  a  small,  purely-bred,  light  fallow-dun  Welch  pony, 
with  a  spinal  stripe,  a  single  transveree  stripe  on  each  leg,  and  threo 
Bhoulder-stripea  ■  I  he  posterior  stripe  corresponding  with  that  on 
the  shoulder  of  the  ass  was  the  longest,  whilst  the  two  anterior 
parallel  strips,  arising  from  the  niano,  decreased  in  lengthy  in  a 
reversed  manner  as  compared  with  the  shoulder -stripes  on  the 
above-described  Devonshire  pony.  I  have  seen  a  bright  fallow-dmi 
cob,  with  its  front  legs  trans vet*3sely  barred  on  the  under  sides  in  the 
most  conspicuous  manner ;  also  a  dark-load<^n  moujse -coloured  pony 
with  similar  leg  stripes,  but  ranch  less  conspicuous ;  also  a  bright 
faliow'duii  colt,  fully  three-parts  thoroughbred,  with  very  plain 
trans vere  stripes  on  the  legs ;  also  a  cbestnut^iim  cart-horjse  with 
a  conspicuous  spinal  stripe,  with  distinct  traces  of  s!iouIder-s tripes, 
but  none  on  the  legs ;  I  could  add  other  cases.  My  son  made  a 
sketch  for  rae  of  a  largo,  heavy,  Belgian  cart-horse,  of  a  fallow-dun, 
with  a  conspicuous  spinal  stripe,  traces  of  leg-stripes,  and  with  two 
parallel  (three  inches  apart)  stripes  about  seven  or  eight  inches  in. 
length  on  both  shoulders.  I  have  seen  another  rather  light  cart- 
horse, of  a  dh'ty  dark  cream-colour,  with  striped  legs,  and  on  one 
shoulder  a  large  ill-defined  dark  cloudy  patch,  and  on  the  opposite 
shoulder  two  parallel  faint  stripeK.  All  the  cases  yet  mentioned  are 
duns  of  vaj-ious  tints ;  but  Mr.  W,  W.  Edwards  has  seen  a  nearly 
thorouglibred  chestnut  horse  which  had  the  spinal  strijie,  and 
distinct  bars  on  the  legs ;  and  I  have  seen  two  hay  carriage-horses 
with  black  spinal  stripes ;  one  of  these  horses  had  on  each  shoulder 
a  light  sliaulder-etrii3e,  and  the  other  had  a  broad  back  ill- defined 
stripe,  running  obliquely  half-way  down  each  shoulder ;  neither  had 
leg-stripes. 
The  moat  interesting  case  which  I  havG  met  with  occnrrcd  in  a 
//colt  of  my  own  breeding.  A  bay  mare  (descended  from  a  dark- 
^^  brown  Flemish  mare  by  a  light  grey  Turcoman  horse)  was  put  to 
Hercnles,  a  thoroughbred  dark  bay,  whose  sire  (Kingston)  and  dam 
were  both  bays.  The  colt  ultimately  turned  out  brown ;  but  when 
only  a  fortnight  old  it  was  a  dirty  bay,  shaded  with  mouse- grey, 
and  in  parts  with  a  yellowish  tint :  it  had  only  a  trace  of  the  spinal 
stripe,  with  a  few  obsenre  transverse  bars  on  the  legs  \  but  almost 
the  whole  body  was  marked  with  very  narrow  dark  stripes,  in  most 
parts  so  obsenre  aa  to  be  visible  only  in  certain  lights,  like  ^a 
stripes  which  may  be  seen  on  black  kittens.  These  stripes  were 
distinct  on  the  hind-quarters^  where  they  diverged  from  the  spine, 
and  pointed  a  little  forwards;  many  of  them  as  they  diverged 
became  a  little  bnmched,  exactly  in  the  same  manner  as  in  some 
zebrine  species.  The  stripes  were  plainest  on  the  forehead  between 
the  eiirs,  where  they  formed  a  set  of  pointed  arches,  one  under 
the  other,  decreasing  in  size  downwards  towards  the  muKzle; 
exactly  similar  marks  may  be  seen  on  the  forehead  of  the  qnagga 
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and  Bnrchell's  zebra.  When  this  foal  was  two  or  three  months  old 
all  the  stripes  entirely  disappeared.  I  have  seen  similar  marks  on 
the  forehead  of  a  fully  grown,  fallow-dim,  cob-like  horse,  having 
a  conspicuous  spinal  stripe,  and  with  its  front  legs  well  barred. 

In  Norway  the  colour  of  the  native  horse  or  pony  is  dun,  varying 
from  almost  cream-colour  to  dark-mouse  dun ;  and  an  animal  is  not 
considered  purely  bred  unless  it  has  the  spinal  and  leg-stripes.^ 
My  son  estimated  that  about  a  third  of  the  ponies  which  he  saw 
there  had  striped  legs ;  he  counted  seven  stripes  on  the  fore-legs  and 
two  on  the  hind-legs  of  one  pony ;  only  a  few  of  them  exhibited 
traces  of  shoulder  stripes ;  but  I  have  heard  of  a  cob  imported  from 
Norway  which  had  the  shoulder  as  well  as  the  other  stripes  well 
developed.  Colonel  H.  Smith'*  alludes  to  dun-horses  with  the 
spinal  stripe  in  the  Sierras  of  Spain;  and  the  horses  originally 
derived  from  Spain,  in  some  parts  of  South  America,  are  now  duns. 
Sir  W.  Elliot  informs  me  that  he  inspected  a  herd  of  300  South 
American  horses  imported  into  Madras,  and  many  of  these  had 
transverse  stripes  on  the  legs  and  short  shoulder-stripes ;  the  most 
stronglj^  marked  individual,  of  which  a  coloured  di-awing  was  sent 
me,  was  a  mouse-dun,  with  the  shoulder-stripes  slightly  forked. 

In  the  North- Western  parts  of  India  striped  horses  of  more  than 
one  breed  are  apparently  commoner  than  in  any  other  part  of  the 
world;  and  I  have  received  information  respecting  them  from 
several  ofBicers,  especially  from  Colonel  Poole,  Colonel  Curtis,  Major 
Campbell,  Brigadier  St.  John,  and  others.  The  Ejittywar  horses 
are  often  fifteen  or  sixteen  hands  in  height,  and  are  well  but  lightly 
built.  They  are  of  all  colours,  but  the  several  kinds  of  duns  prevail; 
and  these  are  so  generally  striped,  that  a  horse  without  stripes  is 
not  considered  pure.  Colonel  Poole  believes  that  all  the  duns  have 
the  spinal  stripe,  the  leg-stripes  are  generally  present,  and  he  thinks 
that  about  half  the  horses  have  the  shoulder-stripe ;  this  stripe  is 
sometimes  double  or  treble  on  both  shoulders.  Colonel  Poole  has 
often  seen  stripes  on  the  cheeks  and  sides  of  the  nose.  He  has  seen 
stripes  on  the  grey  and  bay  Kattywars  when  first  foaled,  but  they 
soon  faded  away.  I  have  received  other  accounts  of  cream-coloured, 
bay,  brown,  and  grey  Kattywar  horses  being  striped.  Eastward  of 
India,  the  Shan  (north  of  Burmah)  ponies,  as  I  am  informed  by 
Mr.  Blyth,  have  spinal,  leg,  and  shoulder  stripes.  Sir  W.  Elliot 
informs  me  that  he  saw  two  bay  Pegu  ponies  with  leg-stripes. 
Burmese  and  Javanese  ponies  are  frequently  dun-coloured,  and  have 
the  three  kinds  of  stripes,  "in  the  same  degree  as  in  England."** 
Mr.  Swinhoe  informs  me  that  he  examined  two  light-dun  ponies  of 

**  I    hare    received     information,  vol.  xii.  p.  275. 

through  the  kindness  of  the  Consul-  *^  Mr.  G.  Clark,  in  '  Annal  and  Mag. 

General,  Mr.  J.  R.  Crowe,  from  Prof.  of  Nat.  History,*  2nd   series,  vol.   ii. 

Boeck,  Rasck,  and  Esmarck,  on  the  1848,  p.  363.     Mr.  Wallace  informs 

colours  of  the  Norwegian  ponies.    See  me  that  he  saw  in  Java  a  dun  and 

also  *The  Field,*  1861,  p.  431.  clay-coloured  horse  with  spmal  and 

*^  Col.  Hamilton  Smith,  *  Nat.  Lib.  leg  stripes. 
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two  Chinese  breeds,  tIz.  those  of  Shanghai  and  Amoy ;  both  had  the 
spinal  stripe,  and  the  latter  an  indistinct  shoulder-stripe. 

We  thus  see  that  in  all  parts  of  the  world  breeds  of  the  horse  as 
different  as  possible,  when  of  a  dun-colour  (iacluding  under  this 
term  a  wide  range  of  tint  from  cream  to  dusty  black),  and  rarely 
when  almost  white  tinged  with  yellow,  grey,  bay,  and  chestnut,  have 
the  several  above-specified  stripes.  Horses  which  are  of  a  yellow 
colour  with  white  mane  and  tail,  and  which  are  sometimes  called 
duns,  I  have  never  seen  with  stripes.^^ 

From  reasons  which  will  be  apparent  in  the  chapter  on  Eeversion, 
I  have  endeavoured,  but  with  poor  success,  to  discover  whether 
duns,  which  are  so  much  oftener  striped  than  other  coloured  horses, 
are  ever  produced  from  the  crossing  of  two  horses,  neither  of  which 
are  duns.  Most  persons  to  whom  I  have  applied  believe  that  one 
parent  must  be  dun ;  and  it  is  generally  asserted,  that,  when  this  is 
the  case,  the  dun-colour  and  the  stripes  are  strongly  inherited.^ 
One  case,  however,  has  fallen  under  my  own  observation  of  a 
foal  from  a  black  mare  by  a  bay  horse,  which  when  fully  grown 
was  a  dark  fallow-dun  and  had  a  narrow  but  plain  spinal 
stripe.  Hofacker  **  gives  two  instances  of  mouse-duns  (Mausrapp) 
being  produced  from  two  parents  of  different  colours  and  neither 
duns. 

The  stripes  of  all  kinds  are  generally  plainer  in  the  foal  than  in 
the  adult  horse,  being  commonly  lost  at  the  first  shedding  of  the 
hair.*^  Colonel  Poole  believes  that  "the  stripes  in  the  Kattywar 
breed  are  plainest  when  the  colt  is  first  foaled ;  they  then  become 
less  and  less  distinct  till  after  the  first  coat  is  shed,  when  they  come 
out  as  strongly  as  before ;  but  certainly  often  fade  away  as  the  age 
of  the  horse  increases."  Two  other  accounts  confirm  this  fading  of 
the  stripes  in  old  horses  in  India.  One  writer,  on  the  other  hand^ 
states  that  colts  are  often  bom  without  stripes,  but  that  they  appear 
as  the  colt  grows  older.  Three  authorities  affirm  that  in  Norway 
the  stripes  are  less  plain  in  the  foal  than  in  the  adult.  In  the  case 
described  by  me  of  the  young  foal  which  was  narrowly  striped  over 
nearly  all  its  body,  there  was  no  doubt  about  the  early  and  complete 
disappearance  of  the  strides.  Mr.  W.  W.  Edwards  examined  for 
me  twenty- two  foals  of  race-horses,  and  twelve  had  the  spinal  stripe 
more  or  less  plain ;  this  fact,  and  some  other  accounts  which  I  have 
received,  lead  me  to  believe  that  the  spinal  stripe  often  disappears  in 
the  English  race-horse  when  old.  With  natural  species,  the  young 
often  exhibit  characters  which  disappear  at  maturity. 

The  stripes  are  variable  in  colour,  but  are  always  darker 
than  the  rest  of  the  body.     They  do  not  by  any  means  always 

"  See,  also,  on   this   point,   *The  **  *Ueber  die  Eigenschaften,*  &c., 

Field,'  July  27th,  1861,  p.  91.  1828,  s.  13,  14. 

»  ^The  Field/  1861,  pp.  431,  493  <•  Von  Nathusius,  *  Vortrage  Uber 

545.  Viehzucht,'  1372,  135. 
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coexist  on  the  different  parts  of  the  body :  the  legs  may  be 
striped  without  any  shoulder-stripe,  or  the  converse  case, 
which  is  rarer,  may  occur  ;  but  I  have  never  heard  of  either 
shoulder  or  leg-stripes  without  the  spinal  stripe.  The  latter  is 
by  far  the  commonest  of  all  the  stripes,  as  might  have  been 
expected,  as  it  characterises  the  other  seven  or  eight  species 
of  the  genus.  It  is  remarkable  that  so  trifling  a  character  as 
the  shoulder-stripe  being  double  or  triple  should  occur  in 
such  different  breeds  as  Welch  and  Devonshire  ponies,  the 
Shan  pony,  heavy  cart-horses,  light  South  American  horses, 
and  the  lanky  Kattywar  breed.  Colonel  Hamilton  Smith 
believes  that  one  of  his  five  supposed  primitive  stocks  was 
dun-coloured  and  striped;  and  that  the  stripes  in  all  the 
other  breeds  result  from  ancient  crosses  with  this  one  primi- 
tive dun ;  but  it  is  extremely  improbable  that  different 
breeds  living  in  such  distant  quarters  of  the  world  should  all 
have  been  crossed  with  any  one  aboriginally  distinct  stock. 
Nor  have  we  any  reason  to  believe  that  the  effects  of  a  cross 
at  a  very  remote  period  would  be  i)ropagated  for  so  many 
generations  as  is  implied  on  this  view. 

With  respect  to  the  primitive  colour  of  the  horse  having 
been  dun.  Colonel  Hamilton  Smith  *^  has  collected  a  large 
body  of  evidence  showing  that  this  tint  was  common  in  the 
East  as  far  back  as  the  time  of  Alexander,  and  that  the  wild 
horses  of  Western  Asia  and  Eastern  Europe  now  are,  or  re- 
cently were,  of  various  shades  of  dun.  It  seems  that  not  very 
long  ago  a  wild  breed  of  dun-coloured  horses  with  a  spinal 
stripe  was  preserved  in  the  royal  parks  in  Prussia.  I  hear 
from  Hungary  that  the  inhabitants  of  that  country  look  at 
the  duns  with  a  spinal  stripe  as  the  aboriginal  stock,  and  so 
it  is  in  Norway.  Dun-coloured  ponies  are  not  rare  in  the 
mountainous  parts  of  Devonshire,  Wales,  and  Scotland,  where 
ihe  aboriginal  breed  would  have  the  best  chance  of  being 

"  *Nat.  Library,'  vol.  xii.  (1841),  the  East,  who  speaks  of  dun  and  brown 

pp.    109,    156    to     163,    280,    281.  as   the    prevalent    colours.      In    the 

Cream-colour,   passing   into   Isabella  Icelandic  sagas,  which  were  committed 

(i.e.  the  colour  of  the  dirty  linen  of  to  writing   in   the   twelfth  century, 

Queen  Isabella),  seems  to  have  been  dun-coloured    horses    with    a    black 

common  in  ancient  times.     See  also  spinal    stripe    are    mentioned;     see 

Pallas'B  account  cf  the  wild  horses  of  Pasent's  translation,  vol.  i.  p.  169 
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preserved.  In  South  America  in  the  time  of  Azara,  when 
the  horse  had  been  feral  for  about  250  years,  90  out  of  a  100 
horses  were  "  bai-chatains,"  and  the  remaining  ten  were 
"zains,"  that  is  brown;  not  more  than  one  in  2000  being 
black.  In  North  America  the  feral  horses  show  a  strong 
tendency  to  become  roans  of  various  shades ;  but  in  certain 
parts,  as  I  hear  from  Dr.  Canfield,  they  are  mostly  duns  and 
striped. *2 

In  the  following  chapters  on  the  Pigeon  we  shall  see  that  a 
blue  bird  is  occasionally  produced  by  pure  breeds  of  Various 
colours  and  that  when  this  occurs  certain  black  marks  in- 
variably appear  on  the  wings  and  tail ;  so  again,  when  vari- 
ously coloured  breeds  are  crossed,  blue  birds  with  the  same 
black  marks  are  frequently  produced.  We  shall  further  see 
that  these  facts  are  explained  by,  and  afford  strong  evidence 
in  favour  of,  the  view  that  all  the  breeds  are  descended 
from  the  rock-pigeon,  or  Columha  livia,  which  is  thus  coloured 
and  marked.  But  the  appearance  of  the  stripes  on  the 
various  breeds  of  the  horse,  when  of  .a  dun  colour,  does  not 
afford  nearly  such  good  evidence  of  their  descent  from  a 
single  primitive  stock  as  in  the  case  of  the  pigeon  :  because 
no  horse  certainly  wild  is  known  as  a  standard  of  comparison ; 
because  the  stripes  when  they  appear  are  variable  in  cha- 
racter ;  because  there  is  far  from  sufficient  evidence  that  the 
crossing  of  distinct  breeds  produces  stripes,  and  lastly, 
because  all  the  species  of  the  genus  Equus  have  the  spinal 
stripe,  and  several  species  have  shoulder  and  leg  stripes. 
Nevertheless  the  similarity  in  the  most  distinct  breeds  in 
their  general  range  of  colour,  in  their  dappling,  and  in  the 
occasional  appearance,  especially  in  duns,  of  leg-stripes  and 
of  double  or  triple  shoulder- stripes,  taken  together,  indicate 

"  Azara,  *  Quadrupfedos  du  Para-  describes  two  wild  horses  from  Mexico 

guay,'   torn.   ii.   p.   307.      In   North  as   roan.     In   the   Falkland   Islands, 

America,  Catlin  (vol.  ii.  p.  57)  de-  where  the  horse  has  been  feral  onlv 

scribes  the  wild  horses,  believed   to  between  60  and  70  years,  I  was  told 

have    descended    from    the    Spanish  that  roans  and  iron-greys  were  the 

horses  of  Mexico,  as  of  all  colours,  prevalent  colours.    These  several  facts 

black,  grey,  roan,  and  roan  pied  with  show  that  horses  do  not  soon  revert 

sorrel.      F.    Michaux    (*  Travels    in  to  any  uniform  colour. 
North  America,'  Eng.  translat.,  p.  235) 
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the  probability  of  the  descent  of  all  the  existing  races  from  a 
single,  dun-coloured,  more  or  less  striped,  primitive  stock,  to 
which  our  horses  occasionally  revert 

The  Ass. 

Four  species  of  Asses,  besides  three  zebras,  have  been  do- 
scribed  by  naturalists.  There  is  now  little  doubt  that  our 
domesticated  animal  is  descended  from  the  Equus  tceniopua  of 
Abyssinia.*^  The  ass  is  sometimes  advanced  as  an  instance 
of  an  animal  domesticated,  as  we  know  by  the  Old  Testament, 
from  an  ancient  period,  which  has  varied  only  in  a  very  slight 
degree.  But  this  is  by  no  means  strictly  true ;  for  in  Syria 
alone  there  are  four  breeds;**  first,  a  light  and  graceful 
animal,  with  an  agreeable  gait,  used  by  ladies ;  secondly, 
an  Arab  breed  reserved  exclusively  for  the  saddle ;  thirdly, 
a  stouter  animal  used  for  ploughing  and  various  purposes ; 
and  lastly,  the  large  Damewscus  breed,  with  a  peculiarly  long 
body  and  ears.  In  the  South  of  France  also  there  are  several 
breeds,  and  one  of  extraordinary  size,  some  individuals  being 
as  tall  as  full-sized  horses.  Although  the  ass  in  England  is 
by  no  means  uniform  in  appearance,  distinct  breeds  have  not 
been  formed.  This  may  probably  be  accounted  for  by  the 
animal  being  kept  chiefly  by  poor  persons,  who  do  not  rear 
large  numbers,  nor  carefully  match  and  select  the  young. 
For,  as  we  shall  see  in  a  future  chapter,  the  ass  can  with 
ease  be  greatly  improved  in  size  and  strength  by  careful 
selection,  combined  no  doubt  with  good  food ;  and  we  may 
infer  that  all  its  other  characters  would  be  equally  amend- 
able to  selection.  The  small  size  of  the  ass  in  England  and 
Northern  Europe  is  apparently  due  far  more  to  want  of  care 
in  breeding  than  to  cold ;  for  in  Western  India,  where  the  ass 
is  used  as  a  beast  of  burden  by  some  of  the  lower  castes,  it  is 
not  much  larger  than  a  Newfoundland  dog,  "  being  generally 
not  more  than  from  twenty  to  thirty  inches  high."  *^ 

«  Dr.   Sclater,   in   *Proc.  Zoolog.  Horse,' 1845,  p.  207. 

Soc.,*  1862,  p.  164.     Dr.  Hartmann  <*  Col.  Sykes'  Cat.  of  Mammalia, 

says  ('  Annalen  der  Landw.'  B.  xliv.  p.  *  Proc.  Zoolog.  Soc'  July  12th,  1831. 

222)  that  this  animal  in  its  wild  state  Williamson,  '  Oriental  Field   Sports,' 

ii  not  always  striped  across  the  legs.  vol.  ii.,  quoted  by  Martin,  p.  206. 

"  W    C.  Martin,  'History  of  the 
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The  ass  varies  greatly  in  colour ;  and  its  legs,  especially 
the  fore-legs,  both  in  England  and  other  countries — for 
instance,  in  China — are  occasionally  baned  more  plainly 
than  those  of  dun-coloured  horses.  Thirteen  or  fourteen 
transverse  stripes  have  been  counted  on  both  the  fore  and 
hind  legs.  With  the  horse  the  occasional  appearance  of  leg- 
stripes  was  accounted  for  by  reversion  to  a  supposed  parent- 
form,  and  in  the  case  of  the  ass  we  may  confidently  believe  in 
this  explanation,  as  E.  tceniopus  is  known  to  be  barred,  though 
only  in  a  slight  degree,  and  not  quite  invariably.  The  stripes 
are  believed  to  occur  most  frequently  and  to  be  plainest  on 
the  legs  of  the  domestic  ass  during  early  youth,*^  as  likewise 
occurs  with  the  horse.  The  shoulder-stripe,  which  is  so  emi 
nently  characteristic  of  the  species,  is  nevertheless  variable 
in  breadth,  length,  and  manner  of  termination.  I  have 
measured  one  four  times  as  broad  as  another,  and  some  more 
than  twice  as  long  as  others.  In  one  light-grey  ass  the 
shoulder-stripe  was  only  six  inches  in  length,  and  as  thin  as 
a  piece  of  string;  and  in  another  animal  of  the  same  colour 
there  was  only  a  dusky  shade  representing  a  stripe.  I  have 
heard  of  three  white  asses,  not  albinoes,  with  no  trace  of 
shoulder  or  spinal  stripes  ;*^  and  I  have  seen  nine  other  asses 
with  no  shoulder  stripe,  and  some  of  them  had  no  spinal 
stripe.  Three  of  the  nine  were  light-greys,  one  a  dark-grey, 
another  grey  passing  into  reddish-roan,  and  the  others  were 
brown,  two  being  tinted  on  parts  of  their  bodies  with  a 
reddish  or  bay  shade.  If  therefore  grey  and  reddish-brown 
asses  had  been  steadily  selected  and  bred  from,  the  shoulder 
stripe  would  probably  have  been  lost  almost  as  generally  and 
completely  as  in  the  case  of  the  horse. 

The  shoulder  stripe  on  the  ass  is  sometimes  double^  and 
Mr.  Blyth  has  seen  even  three  or  four  parallel  stripes.*^     1 
have  observed  in  ten  cases  shoulder-stripes  abruptly  trun 
cated  at  the  lower  end,  with  the  anterior  angle  produced  into 
a  tapering  point,  precisely  as  in  the  above  dun  Devonshire 

"  Blyth,  in  *  Charlesworth*s  Mag.  *  The  Horse,*  p.  205. 

of  Nat.  Hist.,'  vol  iv.,  1840,  p.  83.     I  "  *  Journal  As.  Soc.  of  Bengal.'  vol. 

have  also  been  assured  by  a  breeder  xxviii.  1860,  p.  231.     Martin  on  the 

that  this  is  the  case.  Horse,  p.  205 

*'  One  case  is  given  by  Martin, 
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pony.  I  have  seen  three  cases  of  the  terminal  portion 
abruptly  and  angularly  bent ;  and  have  seen  and  heard  of 
four  cases  of  a  distinct  though  slight  forking  of  the  stripe. 
In  Syria,  Dr.  Hooker  and  his  party  observed  for  me  no  less 
than  five  similar  instances  of  the  shoulder-stripe  plainly 
bifurcating  over  the  fore  leg.  In  the  common  mule  it  like- 
wise sometimes  bifurcates.  When  I  first  noticed  the  forking 
and  angular  bending  of  the  shoulder-stripe,  I  had  seen  enough 
of  the  stripes  in  the  various  equine  species  to  feel  convinced 
that  even  a  character  so  unimportant  as  this  had  a  distinct 
meaning,  and  was  thus  led  to  attend  to  the  subject.  I  now 
find  that  in  the  E.  hurchellii  and  quagga,  the  stripe  which 
coiTesponds  with  the  shoulder-stripe  of  the  ass,  as  well  as 
some  of  the  stripes  on  the  neck,  bifurcate,  and  that  some  of 
those  near  the  shoulder  have  their  extremities  bent  angularly 
backwards.  The  bifurcation  and  angular  bending  of  the 
stripes  on  the  shoulders  apparently  are  connected  with  the 
nearly  upright  stripes  on  the  sides  of  the  body  and  neck 
changing  their  direction  and  becoming  transverse  on  the  legs. 
Finally,  we  see  that  the  presence  of  shoulder,  leg,  and  spinal 
stripes  in  the  horse, — their  occasional  absence  in  the  ass, — 
the  occurrence  of  double  and  triple  shoulder-stripes  in  both 
animals,  and  the  similar  manner  in  which  these  stripes  ter- 
minate downwards,— are  all  cases  of  analogous  variation  in 
the  horse  and  ass.  These  cases  are  probably  not  due  to 
similar  conditions  acting  on  similar  constitutions,  but  to  a 
partial  reversion  in  colour  to  the  common  progenitor  of  the 
genus.  We  shall  hereafter  return  to  this  subject,  and  discuss 
it  more  folly. 
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PIGS — CATTLE — SHEEP — GOATS. 

PIGS  BELONG  TO  TWO  DISTINCT  TYPES,  SU8  60E0PA  AND  INDICTS— TORF- 
SCaWEIN— JAPAN  PIGS — FERTILITY  OF  CROSSED  PIGS — CHANGES  IN  THE 
SKULL  OF  THE  HIGHLY  CULTIVATED  RACES — nONYERGENCE  OF  CHARACTER 
— GESTATION—  SOLID-HOOFED  SWINE — CURIOUS  APPENDAGES  TO  THE  JAWS 
— DECREASE  IN  SIZE  OF  THE  TUSKS — YOUNG  PIGS  LONGITUDINALLY  STRIPED 
— FERAL  PIGS — CROSSED  BREEDS. 

CATTLE. — ^ZEBU  A  DISTINCT  SPECIES— EUROPEAN  CATTLE  PROBABLY  DE- 
SCENDED PROM  THREE  WILD  FORMS — ALL  THE  RACES  NOW  FERTILE  TOGETHER 
— BRITISH  PARK  CATTLE — ON  THE  COLOUR  OF  THE  ABORIGINAL  SPECIES — 
CONSTITUTIONAL  DIFFERENCES — SOUTH  AFRICAN  RACES — SOUTH  AMERICAN 
RACES — ^NIATA  CATTLE — ORIGIN  OF  THE  VARIOUS  RACES  OF  CATTLE. 

SHEEP. — ^REMARKABLE  RACES  OF — VARIATIONS  ATTACHED  TO  THE  MALE  SEX 
— ^ADAPTATIONS  TO  VARIOUS  CONDITIONS — GESTATION  OF — CHANGES  IN  THE 
WOOL — SEMI-MONSTROUS  BREEDS. 

GOATS.— REMARKABLE  VARL\TIONS  OP. 

The  breeds  of  the  pig  have  recently  been  more  closely  studied, 
though  much  still  remains  to  be  done,  than  those  of  almost  any 
other  domesticated  animal.  This  has  been  effected  by  Her- 
mann von  Nathusius  in  tw^o  admirable  works,  especially  in  the 
later  one  on  the  Skulls  of  the  several  races,  and  by  Kutimeyer 
in  his  celebrated  Fauna  of  the  ancient  Swiss  lake-dwellings.^ 
Nathusius  has  shown  that  all  the  known  breeds  may  bo 
divided  into  two  great  groups :  one  resembling  in  all  im- 
portant respects  and  no  doubt  descended  from  the  common 
wild  boar ;  so  that  this  may  be  called  the  Sue  scrofa  group. 
The  other  group  differs  in  several  important  and  constant 
osteological  characters ;  its  wild  parent-form  is  unknown ; 
the  name  given  to  it  by  Nathusius,  according  to  the  law  of 
priority,  is  Sua  indictiSj  of  Pallas.  This  name  must  now  be 
followed,  though  an  unfortunate  one,  as  the  wild  aboriginal 

*  Hermann  von  Nathusius,  *  Die  *Schweineschadel,' Berlin,  1864.  RUti- 
Racen  des  Schweines,'  Berlin,  1860;  meyer,  *  Die  Fauna  der  Pfahlbauten, 
and  '  Vorstudien  fiir  Geschichte,'  &c.,       Basel,  1861. 
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does  not  inhabit  India,  and  the  best -known  domesticated 
breeds  have  been  imported  from  Siam  and  China. 

First  for  the  Sue  scrofa  breeds,  or  those  resembling  the 
common  wild  boar.  These  still  exist,  according  to  Nathusius 
(Schweineschadel,  s.  75),  in  various  pai*ts  of  central  and 
northern  Europe ;  formerly  every  kingdom,^  and  almost 
every  province  in  Britain,  possessed  its  own  native  breed; 
but  these  are  now  everywhere  rapidly  disappearing,  being 
replaced  by  improved  breeds  crossed  with  the  S.  indicus 
form.  The  skull  in  the  breeds  of  the  S.  scrofa  type  re- 
sembles, in  all  important  respects,  that  of  the  European  wild 
boar;  but  it  has  become  (Schweineschadel,  s.  63-68)  higher 
and  broader  relatively  to  its  length ;  and  the  hinder  part  is 
more  upright.  The  diflFerences,  however,  are  all  variable  in 
degree.  The  breeds  which  thus  resemble  S.  scrofa  in  their 
essential  skull  characters  diflFer  conspicuously  from  each  other 
in  other  respects,  as  in  the  length  of  the  ears  and  legs,  cur- 
vature of  the  ribs,  colour,  hairiness,  size  and  proportions  of 
the  body. 

The  wild  Sus  scrofa  has  a  wide  range,  namely,  Europe, 
North  Africa,  as  identified  by  osteological  characters  by  Eiiti- 
meyer,  and  Hii^dostan,  as  similiarly  identified  by  Nathusius. 
But  the  wild  boars  inhabiting  these  several  countries  diflFer 
so  much  from  each  other  in  external  characters,  that  they  have 
been  ranked  by  some  naturalists  as  specifically  distinct.  Even 
within  Hindostan  these  animals,  according  to  Mr.  Blyth, 
form  very  distinct  races  in  the  different  districts ;  in  the  N.. 
Western  provinces,  as  I  am  informed  by  the  Eev.  E.  Everest, 
the  boar  never  exceeds  36  inches  in  height,  whilst  in  Bengal 
one  has  been  measured  44  inches  in  height.  In  Europe, 
Northern  Africa,  and  Hindostan,  domestic  pigs  have  been 
known  to  cross  with   the   wild    native   species;^    and    in 

*  Nathusius,     *  Die      Racen      des  published  on  the  fertility  of  the  oflf- 

Schweines/  Berlin,  1860.     An  excel-  spring   from  wild   and   tame   swine, 

lent  appendix  is  given  with  references  see  Burdach's  *  Physiology,*  andGodron 

to  published  and  trustworthy  draw-  *  De  I'Espfece,'  tom.   i.  p.  370.     For 

ings  of  the  breeds  of  each  country.  Africa,  *  Bull,  de  la  Soc.  d'Acclimat.,* 

»  For  Europe,  see  Bechstein,  *  Na-  tom.  iv.  p.  389.     For  India,  see  Nathu- 

torgesch.  Deutschlands,*  1801,  B.  i.,  s.  sius,  *  Schweineschadel,*  s.  148. 
505.      Several    accounts   have  been 
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Hindostan  an  accurate  observer,*  Sir  Walter  Elliot,  after 
describing  the  diflferences  between  wild  Indian  and  wild 
German  boars,  remarks  that  "  the  same  differences  are  per- 
ceptible in  the  domesticated  individuals  of  the  two  countries." 
We  may  therefore  conclude  that  the.  breeds  of  the  Sua  8crofa 
type  are  descended  from,  or  have  been  modified  by  crossing 
with,  forms  which  may  be  ranked  as  geographical  races,  but 
which,  according  to  some  naturalists,  ought  to  be  ranked  as 
distinct  species. 

Pigs  of  the  Sua  indicua  type  are  best  known  to  Englishmen 
under  the  form  of  the  Chinese  breed.  The  skull  of  S.  indicua, 
as  described  by  Nathusius,  differs  from  that  of  S.  acrofa  in 
several  minor  respects,  as  in  its  greater  breadth  and  in  some 
details  in  the  teeth ;  but  chiefly  in  the  shortness  of  the  lachry- 
mal bones,  in  the  greater  width  of  the  fore  part  of  the  palate- 
bones,  and  in  the  divergence  of  the  premolar  teeth.  It 
deserves  especial  notice  that  these  latter  characters  are  not 
gained,  even  in  the  least  degree,  by  the  domesticated  forms 
of  S.  airofa.  After  reading  the  remarks  and  descriptions 
given  by  Nathusius,  it  seems  to  me  to  be  merely  playing 
with  words  to  doubt  whether  S,  indicua  ought  to  be  ranked 
as  a  species;  for  the  above-specified  differences  are  more 
strongly  marked  than  any  that  can  be  pointed  out  between, 
for  instance,  the  fox  and  the  wolf,  or  the  ass  and  the  horse. 
As  already  stated,  S,  indicua  is  not  known  in  a  wild  state; 
but  its  domesticated  forms,  according  to  Nathusius,  come 
near  to  S,  vittatua  of  Java  and  some  allied  species.  A  pig 
found  wild  in  the  Am  islands  (Schweineschadel,  s.  169)  is 
apparently  identical  with  S,  indicua:  but  it  is  doubtful 
whothor  thiH  is  a  truly  native  animal.  The  domesticated 
breeds  of  C-hiua,  Cochin-Ohina,  and  Siam  belong  to  this  type. 
The  Roman  or  Neapolitan  breed,  the  Andalusian,  the  Hun- 
garian, and  the  *'  KruuHe  "  swine  of  Kathusius,  inhabiting 
south-eastern  Euruj^o  and  Turkey,  and  having  fine  curly  hair, 
and  the  small  Swiss  *'  Biindtnorschwein  '*  of  Eutimeyer,  all 
agree  in  their  more  important  skull-characters  with  S.  indicu^^ 
and,  as  is  supposed,  have  all  been  largely  crossed  with  this 

*  Sir  W.  Elliot,  Catalogue  of  Maramftlia,  *  Madras  Journal  of  Lit.  and  Science,* 
vol.  X.  p.  219. 
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form.  Pigs  of  this  type  have  existed  during  a  long  period 
on  the  shores  of  the  Mediterranean,  for  a  figure  (Schweine- 
schadel,  s.  142)  closely  resembling  the  existing  Neapolitan  pig 
was  found  in  the  buried  city  of  Herculaneum. 

Rutimeyer  has  made  the  remarkable  discovery  that  there 
lived  contemporaneously  in  Switzerland,  during  the  Neo- 
lithic period,  two  domesticated  forms,  the  S,  scrofa,  and  the 
S.  scrofa  palusiris  or  Torfschwein.  Rutimeyer  perceived  that 
the  latter  approached  the  Eastern  breeds,  and,  according  to 
Nathusius,  it  certainly  belongs  to  the  S.  indicus  group ;  but 
Rutimeyer  has  subsequently  shown  that  it  differs  in  some 
well-marked  characters.  This  author  was  formerly  convinced 
that  his  Torfschwein  existed  as  a  wild  animal  during  the 
first  part  of  the  Stone  period,  and  was  domesticated  during 
a  later  part  of  the  same  period.^  Nathusius,  whilst  he  fully 
admits  the  curious  fact  first  observed  by  Rutimeyer,  that  the 
bones  of  domesticated  and  wild  animals  can  be  distinguished 
by  their  different  aspect,  yet,  from  special  difficulties  in  the 
case  of  the  bones  of  the  pig  (Schwoineschadel,  s.  147),  is  not 
convinced  of  the  truth  of  the  above  conclusion  ;  and  Rutimeyer 
himself  seems  now  to  feel  some  doubt.  Other  naturalists 
have  also  argued  strongly  on  the  same  side  as  Nathusius.^ 

Several  breeds,  differing  in  the  proportions  of  the  body,  in 
the  length  of  the  ears,  in  the  nature  of  the  hair,  in  colour,  &c., 
come  under  the  S.  indicus  tjrpe.  Nor  is  this  surprising,  con- 
sidering how  ancient  the  domestication  of  this  form  has  been 
both  in  *  Europe  and  in  China.  In  this  latter  country  the 
date  is  believed  by  an  eminent  Chinese  scholar  ^  to  go  back 
at  least  4900  years  from  the  present  time.  This  same  scholar 
alludes  to  the  existence  of  many  local  varieties  of  the  pig  in 
China ;  and  at  the  present  time  the  Chinese  take  extraordi- 
nary pains  in  feeding  and  tending  their  pigs,  not  even 
allowing  them  to  walk  from  place  to  place.^  Hence  these 
pigs,  as  Nathusius  has  remarked,^  display  in  an  eminent  degree 

*  *  Pfahlbauten,'  s.  163,  et  passim.  '  Stau.  Julien,  quoted  by  de  Blain- 

•  /S'ee  J.  W.Schiitz* interesting  essay,       ville,  *  Osteographie/  p.  163. 

*Zur    Kenntniss    des    Torfschweins,*  *  Richardson,  *Pigs,  their  Origin,* 

1868.    This  author  believes  that  the  &c.,  p.  26. 

Torfschwein    is    descended    from    a  »  *  Die  Racen  des  Schweines/  s.  47, 

distinct  species,  the  S.  sennariensis  of  64. 

Central  Africa. 
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the  characters  of  a  highly  -  cultivated  moe,  aad  hence,  no 
doubt,  their  high  value  in  the  improvement  of  our  European 
breeds.  Nathueius  makes  a  remarkable  statement  (Schweine- 
eohadel,  a.  138),  that  the  infusion  of  the  ^nd,  or  oven  of  the 
^^th,  part  of  the  blood  of  S^  indicua  into  a  breed  of  S^  scrofa, 
is  sufficient  plainly  to  modify  the  skull  of  the  latter  epeoies. 
This  singular  fact  may  perhaps  be  accounted  for  bj  several 
of  the  chief  distincti%''e  characters  of  S.  hid  km,  such  as  the 
shortness  of  the  lachrymal  bones,  dec,  being  common  to 
several  species  of  the  genus ;  for  in  crosses  chaxacterB  which 
are  common  to  many  species  apparently  tend  to  be  prepotent 
over  those  appertaining  to  only  a  few  species. 

The  Japan  pig  (S.  jdickeps  of  Gray),  which  was  formerly 
exhibited  in  the  Zoological  Gai'dens,  has  an  extraordinary 
appeai-ance  from  its  short  head,  broad  forehead  and  nose, 
great  fleshy  ears,  and  deeply  fnirowed  skin.  The  following 
woodcut  is  copied  from  that  given  by  Mr.  Bai'tlctt.**^  Kot 
only  is  the  face  furrowed,  but  tMck  folds  of  skin,  which  are 
harder  than  the  other  parts,  almost  like  the  plates  on  the 
Indian  rhinoceros,  hang  about  the  Bhouldere  and  rnmp.  It 
is  coloured  black,  with  white  feet,  and  breeds  truOt  That  it 
has  long  been  domesticated  there  can  be  little  doubt ;  and 
this  might  have  been  infeiTed  even  from  the  fact  that  its 
young  are  not  longitudinally  istriped ;  for  this  is  a  character 
common  to  all  the  species  included  within  the  genus  Sus  and 
the  allied  genera  whilst  in  their  natural  state/^*  Dr,  Gray  *- 
has  described  the  skull  of  this  animal^  which  he  ranks  not 
only  as  a  distinct  species,  but  places  it  in  a  distinct  section 
of  the  genus.  Nathusius,  however,  after  his  careful  study  of 
the  whole  group,  states  positively  (Schweineschadel,  a,  153- 
158)  that  the  skull  in  all  essential  characters  closely  resembles 
that  of  the  short-eared  Chinese  breed  of  the  S*  indkus  type* 
Henco  Nathusius  considers  the  Japan  pig  as  only  a  domesti- 
cated variety  of  8.  indicus :  if  this  really  be  the  case^  it  is  a 


"  '  Proc.  Zoolog,  Soc,,'  18Gi,  p.  2S3. 

'I  Stdater,  in  'Proc,  Zookg.  Soq.,' 
Feb.  26th,  ISei. 

"  '  Proc.  Zoolog.Soc,,'  18fl2,  p.  13. 
The  skull  bas  since  be«n  described 
much  more  fully  by  Professor  Lucae 


in  a  very  inte resting  efiisay^  ^  Der 
Sth'adel  des  MaskensthweineSj*  1870. 
He  confirms  the  conclusion  of  von 
Natlitisiws  an  the  relations^hip  of  thi* 
kind  of  pig* 
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wonderful  iDstance  of  tlie  amotmt  of  modification  whioh  caa 
be  eftected  imder  domestication. 

Formerly  there  existed  in  the  central  iBlands  of  the  Pacifio 
Oc^an  a  eingular  breed  of  pigs.  These  are  described  by  the 
Kev,  D.  Tyermao  and  G.  Bennett*^  as  of  Bmall  size,  hump- 
backed, with  a  dispro^wrtionately  long  head,  with  short  ears 


Fig.  3.— Hc»d  of  Jufsm  or  MafiJEed  Vig.   f  Copied  (torn  Mr.  Bdrtlett'a  pftpfr  in  '  Proc*  ZoolQff, 
Sot/iBfii.p.  ae3.) 

turned  backwards,  with  a  bushy  tail  not  more  than  two  inches 
in  iengih,  placed  as  if  it  grew  froni  the  back.  "Within  half  a 
ceutnry  after  the  introdnetiun  of  European  and  Chinese  pigs 
into  these  islands,  the  native  breed,  according  to  the  above 
authors,  became  almost  completely  lost  by  being  repeatedly 
crossed  with  them.  Secluded  islands,  as  might  have  been 
"  ^JouTuaUf  Voyageii  and  Travels  from  1821  to  1829/  roL  i.  p.  300. 
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expected,  seem  favom-able  for  the  production  or  retention  of 
peculiar  breeds ;  thus,  in  the  Orkney  Islands,  the  hogs  have 
been  described  as  very  small,  with  erect  and  sha*rp  ears,  and 
"with  an  appearance  altogether  different  from  the  hogs 
brought  from  the  south."  ^* 

Seeing  how  different  the  Chinese  pigs,  belonging  to  the 
Su8  indicua  type,  are  in  their  osteological  characters  and  in 
external  appearance  from  the  pigs  of  the  S.  scrofa  type,  so 
that  they  must  be  considered  specifically  distinct,  it  is  a  fact 
well  deserving  attention,  that  Chinese  and  common  pigs 
have  been  repeatedly  crossed  in  various  manners,  with  un- 
impaired fertility.  One  great  breeder  who  had  used  pure 
Chinese  pigs  assured  me  that  the  fertility  of  the  half-breeds 
inter  se  and  of  their  recrossed  progeny  was  actually  increased ; 
and  this  is  the  general  belief  of  agriculturists.  Again,  the 
Japan  pig  or  S.  pliciceps  of  Gray  is  so  distinct  in  appearance 
from  all  common  pigs,  that  it  stretches  one's  belief  to  the 
utmost  to  admit  that  it  is  simply  a  domestic  variety ;  yet 
this  breed  has  been  found  perfectly  fertile  with  the  Berkshire 
breed ;  and  Mr.  Eyton  informs  me  that  he  paired  a  half-bred 
brother  and  sister  and  found  them  quite  fertile  together. 

The  modification  of  the  skull  in  the  most  highly  cultivated 
races  is  wonderful.  To  appreciate  the  amount  of  change, 
Nathusius'  work,  with  its  excellent  figures,  should  be  studied. 
The  whole  of  the  exterior  in  all  its  parts  has  been  altered  : 
the  hinder  surface,  instead  of  sloping  backwards,  is  directed 
forwards,  entailing  many  changes  in  other  parts ;  the  front 
of  the  head  is  deeply  concave ;  the  orbits  have  a  different 
shape;  the  auditory  meatus  has  a  different  direction  and 
shape ;  the  incisors  of  the  upper  and  lower  jaws  do  not  touch 
each  other,  and  they  stand  in  both  jaws  beyond  the  plane  of 
the  molars  ;  the  canines  of  the  upper  jaw  stand  in  front  of 
those  of  the  lower  jaw,  and  this  is  a  remarkable  anomaly : 
the  articular  surfaces  of  the  occipital  condyles  are  so  greatly 
changed  in  shape,  that,  as  Nathusius  remarks  (s.  133),  no 
naturalist,  seeing  this  important  part  of  the  skull  by  itself, 
would  suppose  that  it  belonged  to  the  genus  Sus.     These 

"  Rev.  G.  Low,  *  Fauna  Orcadensis,'  p.  10.  See  also  Dr.  Hibbert's  account  of 
the  pig  of  the  Shetland  Islands 
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fund  various  other  modificatioBS,  as  Kathiisius  observes,  msx 
liardly  be  coiiBidered  a«  moDstro«ities,  for  they  are  not  in- 
jurious,  and  aie  Btrit;tly  inherited.  The  whole  head  is  much 
shortened  ;  thus,  whilst  in  oommon  breeds  its  length  to  that 
of  the  body  is  as  1  to  6, 
in  the  **  cultur-racen  " 
the  proportion  is  as  1 
to  9,  and  even  recently 
as  1  to  U?^  The  fol- 
lownng  Tvoodcut^*  of  the 
head  of  a  wild  boar  and 
of  a  sow  from  a  photo- 
gi'aph  of  the  Yorkshire 
Large  Breed,  may  aid 
in  showing  bow  greatly 
the  head  iu  a  highly 
cultivated  race  has  been 
modified  and  shortened, 
Natliusiufi  has  well 
discussed  the  causes  of 
the  remarkable  changes 
in  the  skull  and  shape 
of  the  body  which  the 
highly  cultivated  races 
have  undergone.  These 
modifieations  occur 
chiefly  in  the  piire  and 
crossed  races  of  the  *S^, 
m.Ucu3  type ;  but  their 
commencement  may 
be  clearly  detected  in 
the  slightly  improved 

breeds  of  the  S,  SCrofa  Ilg.  3 —Head  of  Vfm  Boar,  and  of  "  Goldrn  DajB,'^  a 
tvj>P  ^^  i^fl+liii«yiift  cfa^fie  P^*^  °^  *^*5  Yirk  bin*  Large  Brpert;  the  Intter  fr^^iti  & 
tjp€.       rvamUSlUa  states        rhoro-rBph.     (Copied  from  Sidney-B  ediU  cf  •The 

positively  (s.  99,103),      r^P/ hy  ttjuax) 

as  the  result  of  common  experience  and  of  his  experiments, 

*'  *  Die  RiicGn  des  Schwdnes/ s.  70.       eieelleat    edition    of    *The    Pag,*   bj 
*"  These  woodriita  are  coisicd  from       Toaatt,  1860.     See  pp.  1,  16,  19. 
etigraviflga  ghfn  in   Mr.  S.  Sidney's  ^^  '  Sdiweiaeacliadel/  fi,  74,  135, 
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that  rich  and  abundant  food,  given  dnring  youtli,  tends  hy 
some  direct  action  to  make  the  head  broader  and  ehorter; 
and  that  poor  food  works  a  contrary  res  nit.  He  lays  mnch 
Btress  on  the  fact  that  all  %yild  and  semiKlomeBticated  ]jigs» 
in  ploughing  up  the  ground  witli  their  mnzzlea,  have^ 
whilst  young,  to  exert  the  powerful  muscles  fixed  to  the 
hinder  part  of  the  head.  In  highly  cultivated  races  this 
habit  is  no  longer  followed,  and  consequently  the  back  of 
the  akull  becomes  modified  in  ehai)©,  entailing  other  chaDgea 
in  other  parts.  There  can  kardly  be  a  doubt  that  so  great 
a  change  in  habits  would  affect  the  skull ;  but  it  seems 
rather  doubtful  how  far  this  will  account  for  the  greatly 
reduced  length  of  the  skull  and  for  its  concave  front.  It  is 
well  known  (NathiisiuB  hiinaelf  advancing  many  cases, 
fi-  104)  that  there  is  a  strong  tendency  in  many  domestic 
aiumals  —  in  bulb  and  pug-dogs^  in  the  niata  cattle,  in 
sheep,  in  Polish  fowls,  short- faced  tumbler  pigeons,  and  in 
one  variety  of  the  carp — for  the  bones  of  the  face  to  become 
greatly  shortened.  In  the  case  of  the  dog,  as  II.  Miiller  has 
bKowh,  this  seems  caused  by  an  abnormal  state  of  the  pri- 
mordial cartilage,  We  may,  however,  i-eadily  admit  that 
abundant  and  rich  food  supplied  during  many  generations 
would  give  an  inherited  tendency  to  increased  size  of  body, 
and  that,  from  disuse,  the  limbs  would  become  finer  and 
shorter. ^^  We  shall  in  a  future  chapter  see  also  that  the 
skull  and  limbs  are  apparently  in  some  manner  correlated, 
so  that  any  change  in  the  one  tends  to  affect  the  other. 

Nathnsins  has  remarked,  and  the  observation  is  an  in- 
teresting one,  that  the  peculiar  Ibrm  of  the  skull  and  body 
in  the  most  liigMy  cultivated  races  is  not  characteristic  of 
any  one  race,  hut  is  common  to  all  when  improved  up  to  the 
same  standard.  Thus  the  large-bodied,  long-eared,  English 
breeds. with  a  convex  back,  and  the  small-bodied,  short-eared, 
Chinese  breeds  with  a  concave  back,  when  bred  to  the  same 
state  of  perfection,  nearly  resemble  each  other  in  the  form 
of  the  head  and  body.  Tliis  result,  it  appears,  is  partly  due 
to  similar  causes  of  change  acting  on  the  several  races,  and 


**  Kathtisiiis,  *  Die  Racen  tks  Schweinesj*  s.  71. 
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partly  to  man  breeding  the  pig  for  one  sole  purpose,  namely, 
for  the  greatest  amount  of  flesh  and  fat ;  so  that  selection  has 
always  tended  towards  one  and  the  same  end.  With  most 
domestic  animals  the  result  of  selection  has  been  divergence 
of  character,  here  it  has  been  convergence.^* 

The  nature  of  the  food  supplied  during  many  generations 
has  apparently  affected  the  length  of  the  intestines;  for, 
according  to  Cuvier,^^  their  length  to  that  of  the  body  in 
the  wild  boar  is  as  9  to  1, — in  the  common  domestic  boar  as 
13-5  to  1, — and  in  the  Siam  breed  as  16  to  1.  In  this  latter 
breed  the  greater  length  may  be  due  either  to  descent  from  a 
distinct  species  or  to  more  ancient  domestication.  The  number 
of  mammsB  vary,  as  does  the  period  of  gestation.  The  latest 
authority  says  ^^  that  "the  period  averages  from  17  to  20 
weeks,"  but  I  think  there  must  be  some  error  in  this  state- 
ment :  in  M.  Tessier's  observations  on  25  sows  it  varied  from 
109  to  123  days.  The  Rev.  W.  D.  Fox  has  given  me  ten 
carefully  recorded  cases  with  well-bred  pigs,  in  which  the 
period  varied  from  101  to  116  days.  •  According  to  Nathusius 
the  period  is  shortest  in  the  races  which  come  early  to  ma- 
turity ;  but  the  course  of  their  development  does  not  appear 
to  be  actually  shortened,  for  the  young  animal  is  born, 
judging  from  the  state  of  the  skull,  less  fully  developed,  or 
in  a  more  embryonic  condition, ^^  than  in  the  case  of  common 
swine.  In  the  highly  cultivated  and  early  matured  races 
the  teeth,  also,  are  developed  earlier. 

The  difference  in  the  number  of  the  vertebrae  and  ribs  in 
different  kinds  of  pigs,  as  observed  by  Mr.  Eyton,^^  and  as 
given  in  the  following  table,  has  often  been  quoted.  The 
African  sow  probably  belongs  to  the  S,  scro/a  type ;  and  Mr. 

"  *  Die  Raceu  des  Schweines,'  s.  47.  have  been  lost.    I  have  added  together 

*  Schweineschadel,*  s.  104.    Compare,  the  dorsal  and  lumbar  vertebrae,  owing 

also,  the  figures  of  the  old  Irish  and  to   Prof.   Owen's   remarks  (*  Journal 

the  improved  Irish  breeds  in  Richard-  Linn.  Soc.  vol.  ii.  p.  28)  on  the  differ- 

son  on  *  The  Pig,*  1847.  ence     between    dorsal    and    lumbar 

2®  Quoted  by  Isid.  Geoffroy,  *  Hist.  vertebrae     depending     only    on    the 

Nat.  G^n.,'  tom.  iii.  p  441.  development  of  the  ribs.   Nevertheless 

**  S.  Sidney,  *The  Pig,*  p.  61.  the  difference  in  the  number  ol  the 

*2  '  Schweineschadel,'  s.  2,  20.  i  ibs    in    pigs    deserves    notice.      M. 

*'  *  Proc.  Zoolog.  Soc.,*  1837,  p.  23.  Sanson  gives  the  number  of  lumbar 

I  have  not  given  the  caudal  vertebrae,  vertebrae  m  various  pigs ;  *  Comptes 

as  Mr.  Eyton  says  some  might  possibly  Rendus,*  Ixiii,  p.  843. 
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Eyton  informs  me  that,  since  the  publication  of  this  paper, 
cross-bred  animals  from  the  African  and  English  races  were 
found  by  Lord  Hill  to  be  perfectly  fertile. 


EngUsh 
Long.1^ 

African 
Female. 

Chinese 
Male. 

Wild  Boar 
from  Cuvier. 

French 
Domestic 
Boar,  from 

Cuvler. 

Dorsal  vertebra  . . 
Lumbar 

15 
G 

13 
6 

15 
4 

14 
5 

14 
5 

Dorsal  and  lumbar 'I 
together  ..      ../ 

Sacral 

21 
5 

19 
5 

19 
4 

19 
4 

19 
4 

Total  number  of^ 
vertebrae      . .  J 

2G 

24 

23 

23 

23 

Some  semi-monstrous  breeds  deserve  notice.  From  the 
time  of  Aristotle  to  the  fjresent  time  solid-hoofed  swine  have 
occasionally  been  observed  in  various  parts  of  the  world. 
Although  this  peculiarity  is  strongly  inherited,  it  is  hardly 
probable  that  all  the  animals  with  solid  hoofs  have  descended 
from  the  same  parents ;  it  is  more  probable  that  the  same 
peculiarity  has  reappeared  at  various  times  and  places.  Dr. 
Struthers  has  lately  described  and  figured  ^^  the  structure 
of  the  feet ;  in  both  front  and  hind  feet  the  distal  phalanges 
of  the  two  greater  toes  are  represented  by  a  single,  great, 
hoof-bearing  phalanx ;  and  in  the  front  feet,  the  middle 
phalanges  are  represented  by  a  bone  which  is  single  towards 
the  lower  end,  but  bears  two  separate  articulations  towards 
the  upper  end.  From  other  accounts  it  appears  that  an 
intermediate  toe  is  likewise  sometimes  superadded. 

Another  curious  anomaly  is  offered  by  the  appendages, 
described  by  M.  Eudes-Deslongchamps  as  often  characterizing 
the  Normandy  pigs.  These  appendages  are  always  attached 
to  the  same  spot,  to  the  comers  of  the  jaw ;  they  are  cylin- 


^*  *  Edinburgh     New      Philosoph. 
.lournal,*  April,  1863.    See  also  De 


Blainville's  *  Osteographie,'  p.  128,  for 
various  authorities  ou  this  subject. 
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drical,  about  three  incheB  in  length,  eoTered  with  bri&tles, 
and  with  a  i>eTici!  of  bristles  rising  out  of  a  sinus  on  one 
side ;  they  have  a  cartilaginous  centre,  with  two  small  longi- 
tudinal muscles:  they  occur  either  symmetrically  on  both 
sides  of  the  face  or  on  one  side  alone*  Eichardson  figures 
them  on  the  gaunt  old  "  Irish  Greyhound  pig ;  "  and  Kathu- 
aius  states  that  they  occasionally  appear  in  ail  the  loug  eared 


^^ 


Fig,  4.— Old  Irish  T1^»  ^Mh  jnw-appendogrs,    (Copied  fnmi  H.  D.  BicbirrfBon  on  P|p.) 

races,  but  are  not  strictly  inherited^  for  they  occur  or  fail  in 
animals  of  the  :iame  litter.^^  As  no  wild  pigs  are  known  to 
have  analogous  appendages,  we  have  at  present  no  reason  to 
suppose  that  their  appearance  is  due  to  reTcrsionj  and  ii 
this  be  so,  we  me  forced  to  admit  that  a  aoniewhat  com- 
plex, though  apparently  useless,  structure  may  he  suddenly 
developed  withont  the  aid  of  selection* 

It  is  a  remarkable  fact  thut  the  lioars  of  all  domesticated 
breeds  have  much  shorter  tusks  than  wild  boars*  Many  facts 
show  that  with  many  animals  the  state  of  the  hair  is  much 
affected  by  exposure  to,  or  protection  from»  climate ;  and  as 
we  see  that  the  state  of  the  hair  and  teeth  are  correlated  in 
Turkish  dogs  (other  analogous  facts  will  be  hereafter  given), 
may  we  not  venture  to  surmitse  that  the  reduction  of  the  tusks 

**  E^des  DefiJougchamps,  *  M^  -  *  Pip,  their  Origin,  &c,/  1647,  y.  ^Q 
CQpiTe*  de  la  Soc.  Liaii»  de  Notmntidip,*  Nathusiusij  *  Difi  Raoendea  Schweines,* 
Td,  Til,,   1842p  p.    41.     RichflrdsoQ,       1863,  ^.  &4. 
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in  tlie  domestic  boar  is  related  to  liis  coat  of  bristles  being 
diminished  from  living  under  shelter  ?  On  the  other  hand, 
as  we  shall  immediately  see^  the  tusks  and  bristles  reappear 
with  feral  boars,  which  ai-o  no  longer  protected  from  the 
weather.  It  is  not  stirprising  that  tlie  tueks  should  be  more 
a  flee  ted  than  the  other  teeth;  as  paiis  developed  to  serte 
as  secondary  sexual  characters  are  always  liable  to  much 
variation. 

It  is  a  well-known  fact  that  the  young  of  wild  European 
and  Indian  pigs,^**  for  the  first  six  months^  are  longitudinally 
banded  with  light-coloured  stripes.  This  character  generally 
disappears  under  domestication.  Tho  Turkish  domostie  pigs, 
howLJver,  have  striped  young,  as  have  those  of  Westphalia, 
"whatever  maybe  their  hue;"^'  whether  these  latter  pigs 
belong  to  the  same  curly  haired  race  as  the  Turkish  swine, 
I  do  not  know.  The  pigs  which  have  run  wild  in  Jamaica 
and  the  semi- feral  pigs  of  New  Granada,  both  those  which 
are  black  and  those  ^vhicb  are  black  with  a  white  band  across 
the  stomach,  often  extending  over  the  back,  have  resumed 
this  aboriginal  character  and  produce  iongitudinally-atriped 
young.  This  is  likewise  the  case,  at  least  occasionan}^  with 
the  neglected  pigs  in  the  Zambesi  settlement  on  tho  coast  of 
Africa,^® 


^^  D.  Johnson's  *  Sketches  of  Indinn 
Field  Sports/  p.  272.  Mr.  Crawfurd 
mfonn£  rae  that  the  &ame  fuct  holds 
goad  with  th£!  wild  pigs  of  the  Malnj 
peninsula. 

^'  Far  Turkish  pigs,  sec  Deamare-st^ 
'Mammalogie;  18J0,  p.  fi9L  For 
those  of  Westphalin,  ,^e  Hichardjson's 
•Pigs,  their  OHgin,  &c./  1847,  p,  41. 

^  With  respect  to  the  several  fore- 
going and  following  statements  on 
feral  pigs,  st^  Ronlin,  in  '  Jfdm.  pr^- 
sent^s  par  di^i^ers  Savflnji  a  rAcadn,* 
&<:.,  Paris,  tom.  vL  11^35,  p.  336.  It 
should  he  obserired  that  bij*  accctunt 
doea  not  apply  to  truly  feral  pigs ; 
but  to  pigs  loiig  introduced  into  the 
coiuitry  and  living  in  a  half-wild 
state.  For  the  truly  feral  pigs  of 
JatnaicA,  se^  Goase's  *  Sojaurti  in 
Jamaica,*   1851,   p,   38G  j    and    Col 


Hamilton  Smith,  in  'Nat.  Library, 
vol.  ix.  p.  9'lJ.  With  respect  to  Africa 
see  Livingstone's  'Expedition  to  the 
Zambesi/  1865,  p*  153,  The  most 
precise  .statement  with  respect  to  the 
tusks  of  the  We.^t  Indian  feral  boars  is 
by  P.  I^bat  (qnoted  by  Houlin)  j  hut 
this  author  attributes  the  state  of 
these  pig$  to  descent  from  a  domestic 
stock  which  he  saw  in  Spain.  Admiral 
Sulivan,lLN.,  had  ample  opportunities 
of  observing  the  wild  pigs  on  EagU 
Islet  in  the  Fa lli lands  ;  and  he  informs 
me  that  they  re-sernblej  wild  boars 
with  bristly  ridged  backs  and  large 
tu»kR.  The  pigs  which  have  rnn  wilfl 
in  the  proviiree  of  Buenos  Ayrai 
(Reugger^  '  Saugethiere/  s.  331)  have 
not  reverted  to  the  wild  type*  Be 
Blainville  (^  Ost^o^aphie/ '  p.  132) 
refers  to  two  skulk  of  domestic  pigs 
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The  common  belief  that  all  domesticated  animals,  when 
they  run  wild,  revert  completely  to  the  character  of  their 
parent-stock,  is  chiefly  founded,  as  far  as  I  can  discover,  on 
feral  pigs.  But  even  in  this  case  the  belief  is  not  grounded 
on  sufficient  evidence;  for  the  two  main  types,  namely,  S, 
scrofa  and  indicuSy  have  not  been  distinguished.  The  young, 
as  we  have  just  seen,  reacquire  their  longitudinal  stripes,  and 
the  boars  invariably  reassume  their  tusks.  They  revert  also 
in  the  genei-al  shape  of  their  bodies,  and  in  the  length  of 
their  legs  and  muzzles,  to  the  state  of  the  wild  animal,  as 
might  have  been  expected  from  the  amount  of  exercise  which 
they  are  compelled  to  take  in  search  of  food.  In  Jamaica  the 
feral  pigs  do  not  acquire  the  full  size  of  the  European  wild 
boar,  "  never  attaining  a  greater  height  than  20  inches  at  the 
shoulder."  In  various  countries  they  reassume  their  original 
bristly  covering,  but  in  diflFerent  degrees,  dependent  on  the 
climate ;  thus,  according  to  Eoulin,  the  semi-feral  pigs  in 
the  hot  valleys  of  New  Granada  are  very  scantily  clothed ; 
whereas,  on  the  Paramos,  at  the  height  of  7000  to  8000  feet, 
they  acquire  a  thick  covering  of  wool  lying  under  the 
bristles,  like  that  on  the  truly  wild  pigs  of  France.  These 
pigs  on  the  Paramos  are  small  and  stunted.  The  wild  boar 
of  India  is  said  to  have  the  bristles  at  the  end  of  its  tail 
arranged  like  the  plumes  of  an  arrow,  whilst  the  European 
boar  has  a  simple  tuft ;  and  it  is  a  curious  fact  that  many, 
but  not  all,  of  the  feral  pigs  in  Jamaica,  derived  from  a 
Spanish  stock,  have  a  plumed  tail.^^  With  respect  to  colour, 
feral  pigs  generally  revert  to  that  of  the  wild  boar ;  but  in 
certain  parts  of  S.  America,  as  we  have  seen,  some  of  the 
semi-feral  pigs  have  a  curious  white  band  across  their 
stomachs ;  and  in  certain  other  hot  places  the  pigs  are  red, 
and  this  colour  has  likewise  occasionally  been  observed  in 


sent  from  Patagonia  by  Al.  d*Orbigny,  lier,  mais  il  est  presque  tout  noir,  et 

and  he   states   that   they   have   the  peut-^tre  un  peu  plus  ramass^  dans 

occipital  elevation  of  the  wild  European  ses  formes.*' 

boar,  but  that  the  head  altogether  is  "  Gosse's  '  Jamaica,*  p.  386,  with  a 

"  plus  courte  et  plus  ramass^e.**     He  quotation  from  Williamson's  *  Oriental 

refers,  also,  to  the  skin  of  a  feral  pig  Field   Sports.*     Also   Col.   Hamilton 

from  North  America,  and  says,  "II  Smith,  in  *  Naturalist  library,*  vol. 

ressemble  tout  k  fait  k  un  petit  sang-  ix.  p.  04. 
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the  feral  pigs  of  Jamaica.  From  these  several  facts  we  see 
that  with  pigs  when  feral  there  is  a  strong  tendency  to 
revert  to  the  wild  type ;  but  that  this  tendency  is  largely 
governed  by  the  nature  of  the  olimate,  amount  of  exercise, 
and  other  causes  of  change  to  which  they  have  been 
subjected. 

The  last  point  worth  notice  is  that  we  have  unusually  good 
evidence  of  breeds  of  pigs  now  keeping  perfectly  true,  which 
have  been  formed  by  the  crossing  of  several  distinct  breeds. 
The  Improved  Essex  pigs,  for  instance,  breed  very  true ;  but 
there  is  no  doubt  that  they  largely  owe  their  present  excellent 
qualities  to  crosses  originally  made  by  Lord  Western  with  the 
Neapolitan  race,  and  to  subsequent  crosses  with  the  Berkshire 
breed  (this  also  having  been  improved  by  Neapolitan  crosses), 
and  likewise,  probably,  with  the  Sussex  breed.^^  In  breeds 
thus  formed  by  complex  crosses,  the  most  careful  and  unre- 
mitting selection  during  many  generations  has  been  found  to  be 
indispensable.  Chiefly  in  consequence  of  so  much  crossing, 
some  well-known  breeds  have  undergone  rapid  changes  ;  thus, 
according  to  Nathusius,^^  the  Berkshire  breed  of  1780  is  quite 
different  from  that  of  1810;  and,  since  this  latter  period,  at 
least  two  distinct  forms  have  borne  the  same  name. 


Cattle. 

Domestic  cattle  are  certainly  the  descendants  of  more  than 
one  wild  form,  in  the  same  manner  as  has  been  shown  to  bo  the 
case  with  our  dogs  and  pigs.  Naturalists  have  generally 
made  two  main  divisions  of  cattle :  the  humped  kinds  inhabit- 
ing tropical  countries,  called  in  India  Zebus,  to  which  the 
specific  name  of  Bos  indicus  has  been  given ;  and  the  common 
non-humped  cattle,  generally  included  under  the  name  of 
Bos  iaurus.  The  humped  cattle  were  domesticated,  as  may 
be  seen  op  the  Egyptian  monuments,  at  least  as  early  as  the 
twelfth  dynasty,  that  is  2100  B.C.  They  differ  from  common 
cattle  in  various  osteological  characters,  even  in  a  greater 

»o  S.  Sidney's  edition  of  *  Youatt  on  ■*  *  Schweineschadel,'  s   Ua 

the  Pig,*  1860,  pp.  7,  26,  27,  29,  30. 
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degree,  according  to  Eutimeyer,^^  than  do  the  fossil  and 
prehistoric  European  species,  namely.  Bos  primigeniiis  and 
hngifronSy  from  each  other.  They  differ,  also,  as  Mr.  Blyth,^^ 
who  has  particularly  attended  to  this  subject,  remarks,  in 
general  configuration,  in  the  shape  of  their  ears,  in  the  point 
where  the  dewlap  commences,  in  the  typical  curvature  of 
their  horns,  in  their  manner  of  carrying  their  heads  when  at 
rest,  in  their  ordinary  variations  of  colour,  especially  in  the 
frequent  presence  of  "  nilgau-like  markings  on  their  feet," 
and  "  in  the  one  being  born  with  teeth  protruding  through 
the  jaws,  and  the  other  not  so."  They  have  different  habits, 
and  their  voice  is  entirely  different.  The  humped  cattle  in 
India  "  seldom  seek  shade,  and  never  go  into  the  water  and 
there  stand  knee-deep,  like  the  cattle  of  Europe."  They  have 
run  wild  in  parts  of  Oude  and  Rohilcund,  and  can  maintain 
themselves  in  a  region  infested  by  tigers.  They  have  given 
rise  to  many  races  differing  greatly  in  size,  in  the  presence 
of  one  or  two  humps,  in  length  of  horns,  and  other  respects. 
Mr.  Blyth  sums  up  emphatically  that  the  humped  and  hump- 
less  cattle  must  be  considered  as  distinct  species.  When  we 
consider  the  number  of  points  in  external  structure  and 
habits,  independently  of  important  osteological  differences,  in 
which  they  differ  from  each  other ;  and  that  many  of  these 
points  are  not  likely  to  have  been  affected  by  domestication, 
there  can  hardly  be  a  doubt,  notwithstanding  the  adverse 
opinion  of  some  naturalists,  that  the  humped  and  non-humped 
cattle  must  be  ranked  as  specifically  distinct. 

The  European  breeds  of  humpless  cattle  are  numerous. 
Professor  Low  enumerates  19  British  breeds,  only  a  few  of 
which  are  identical  with  those  on  the  Continent.  Even  the 
small  Channel  islands  of  Guernsey,  Jersey,  and   Alderney 

•*  *  Die    Fauna    der   Pfahlbauten/  thirteen  or  fourteen  in  number ;  see  a 

1861,   8.    109,    149,   222.      See  also  note  in  *  Indian  Field,' 1858,  p.  62. 
Geoffroy  Saint-Hilaire,  in  *M^m.  du  "  'The  Indian  Field,'  1858,  p.  74, 

Mas.  d'Hist.  Nat.,*  torn.  x.  p.   172  ;  where  Mr.  Blyth  gives  his  authorities 

and  his  son   Isidore,  in  *  Hist.  Nat.  with    respect   to   the    feral   humped 

Gen./  torn.  iii.  p.  69.     Yasey,  in  his  cattle.     Pickering,  also,  in  his  *  Races 

*  Dplineations  of  the  Ox  Tribe,' 1851,  of  Man,'  1850,  p.   274,   notices   the 

p.  127,  says  the  zebu  has  four,  and  peculiar  grunt-like  character  of  the 

common    ox    five,    sacral    vertebrse.  voice  of  the  humped  cattle. 
Mr.  Hodgson  found   the   ribs   either 
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possess  their  own  sub-breeda ;  -^^  and  tLeae  again  differ  from 
the  CJattle  of  the  other  British  islands,  snoh  as  Angleseaj  and 
the  western  isles  of  Scotland,  Desmarest,  who  paid  attention 
to  the  fiuhject,  descriljes  15  French  racoB»  excluding  Bnh- 
varieties  and  those  imported  from  other  countries.  In  other 
parts  of  Europe  there  are  several  distinct  races,  such  as  the 
paie-colonred  Hungarian  cattle,  with  their  light  and  free 
8tep»  and  enormous  horns  sometimes  measuring  above  five 
feet  from  tip  to  tip :  ^^  the  Fodolian  cattle  also  are  remarkable 
from  the  height  of  their  fore-quarters.  In  the  moat  recent 
work  on  Cattle,^^  engravings  are  given  of  fift^-five  European 
breeds ;  it  is,  however,  probable  that  several  of  these  differ 
very  little  from  eaeh  other,  or  are  merely  synonyms.  It  must 
not  he  supposed  that  numerous  breeds  of  cattle  exist  only  in 
long-civilized  countries,  for  we  shall  presently  see  that  several 
kinds  are  kept  by  the  savages  of  Southem  Africa, 

With  respect  to  the  parentage  of  the  several  European  breeds^ 
we  already  know  much  from  Nilsson's  Jremolr,^  and  more  especiaily 
from  Kiitimeyer's  works  and  those  of  Boyd  Dawkins.  Two  or  three 
species  or  forms  of  Bos,  closely  allied  to  still  living  domestic  races, 
have  been  found  in  the  more  recent  tertiary  deposits  or  amongst 
prehistoric  remains  in  Europe.    Following  Riitimeyerj  we  have  :— 

Bos  pritmgemua.  —  This  magnificent,  well  known  species  was 
domes? ti eft te4  in  Switzerland  during  the  Neolithic  period ;  even  at 
this  early  period  it  varied  a  little,  having  apparently  been  crossed 
with  other  races*  Some  of  the  larger  races  on  the  Continent,  as  the 
Fries! and,  dec,  and  the  Femhrolte  race  ia  England,  closely  resemble 
in  essential  stractnre  B.  prlmigmlus,  and  no  doubt  are  its  descen- 
dants. This  is  likewise  the  opinion  of  Kilsaon»  Bos  pHmtgmitis 
existed  as  a  wild  animal  in  Ga^ar's  time,  and  is  now  semi-wild, 
though  much  degenerated  in  size,  in  the  park  of  Chiliingham  j  for 
I  am  informed  by  Professor  RUtimeyer,  to  whom  Lord  Tanker viOe 
sent  a  skull,  that  the  Chiliingham  cattle  are  less  altered  from  the 
true  primigenius  type  than  any  other  known  hrecd.^^ 


"  Mr.  H,  E,  Marqnand,  ia  *Thfl 
Times,*  .Itine  2Srd,  185G. 

**  Vaaey,  *  EtelinfiatJODs  of  the  Ox- 
Tribft,  p.  124.  Brace's  *  Hungary/ 
1851,  p,  94,  The  HungariaD  cattle 
defc^ndf  according  to  Kiitimeycr 
('  ZahraeD  Earop.  ItiaJea/  1866,  &.  13 
from  Bos  prins^enius. 

"  Mnl]   and  Gayot,   ^I#   Connaia^ 
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sanca  G^.  du  Bceuf,'  Paris,  1860. 
Fig.  82  ]£  that  of  tlie  Podoliaa  breed, 

"  A.  translatioa  appeared  m  thr«^ 
parts  ia  the  *  Annals  and  Mag.  cf  ^Nat. 
Hist.j'  2iid  serks^,  vol.  iv.,  1849* 

"  See,  also,  Riitiraeyer's  *  Beitiilgff 
pal.  Oesch.  der  Wiederkaner  BhkcIi 
1865,  B.  64. 
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Bos  trochoceros. — This  form  is  not  included  in  the  three  species 
above  mentioned,  for  it  is  now  considered  by  Kiitimeyer  to  be  the 
female  of  an  early  domesticated  form  of  B.  primiyeniiis,  and  as  the 
progenitor  of  his/rontosus  race.  1  may  add  that  specific  names  have 
been  given  to  four  other  fossil  oxeu,  now  believed  to  be  identical 
with  B,  primigenius.^ 

Bos  longifrons  (or  brachyceros)  of  Owen. — This  very  distinct  species 
was  of  small  size,  and  had  a  short  body  with  fine  legs.  According 
to  Boyd  Dawkins***  it  was  introduced  as  a  domesticated  animal  into 
Britain  at  a  very  early  period,  and  supplied  food  to  the  Boman 
legionaries.**  Some  remains  have  been  found  in  Ireland  in  certain 
crannoges,  of  which  the  dates  are  believed  to  be  from  843-933  a.d.** 
It  was  also  the  commonest  form  in  a  domesticated  condition  in 
Switzerland  during  the  earliest  part  of  the  Neolithic  period.  Pro- 
fessor Owen^  thinis  it  probable  that  the  Welsh  and  Highland  cattle 
are  descended  from  this  form ;  as  likewise  is  the  case,  according  to 
Biitimeyer,  with  some  of  the  existing  Swiss  breeds.  These  latter 
are  of  dilferent  shades  of  colour  from  light-grey  to  blackish-brown, 
with  a  lighter  stripe  along  the  spine,  but  they  have  no  pure  white 
marks.  The  cattle  of  North  Wales  and  the  Highlands,  on  the  other 
hand,  are  generally  black  or  dark-coloured. 

Bos  fnmtoms  of  Nilsson. — This  species  is  allied  to  B.  longifrons, 
and,  according  to  the  high  authority  of  Mr.  Boyd  Dawkins,  is  identical 
with  it,  but  in  the  opinion  of  some  judges  is  distinct  Both  co  existed 
in  Scania  during  the  same  late  geological  period,**  and  both  have 
been  found  in  the  Irish  crannoges.**  Nilsson  believes  that  his 
B.frontosus  may  be  the  parent  of  the  mountain  cattle  of  Norway, 
which  have  a  high  protuberance  on  the  skull  between  the  base  of 
the  horns.  As  Professor  Owen  and  others  believe  that  the  Scotch 
Highland  cattle  are  descended  from  his  B.  longifrmiSf  it  is  worth 
notice  that  a  capable  judge  *^  has  remarked  that  he  saw  no  cattle 
in  Norway  like  the  Highland  breed,  but  that  they  more  nearly 
resembled  the  Devonshire  breed. 

On  the  v\rhole  we  may  conclude,  more  especially  from  the 
researches    of    Boyd    Dawkins,    that    European    cattle    are 

'•  Pictet's  *  Palebntologie,'  torn  i.  p.  Animal    Remains,   &c.    Royal    Irish 

365  (2nd  edit.).     With  respect  to  B.  Academy,*  1860,  p.  29.     Also  '  Prou 

trochoceroSf  see  Riitimeyer's  *Zahmen  of  R.  Irish  Academy,'  1858,  p.  48. 

Europ.  Rindes,'  1866,  s'  26.  "  'Lecture:  Royallnstitutionof G. 

*•  W.  Boyd  Dawkins  on  the  British  Britain,*     May    2nd,     1856,     p.     4. 

Fossil  Oxen,*  *  Journal  of  the  Geolog.  'British  Fossil  Mammals,*  p.  518. 

Soc.,'  Aug.  1867,  p.  182.    Also  *Proc.  **  Nilsson,  in  'Annals  and  Mag.  of 

Phil.  Soc.  of  Manchester,'  Nov.   14,  Nat.  Hist.,*  1849,  vol.  iv.  p.  354. 

1871,  and  'Cave  Hunting,*  1875,  p.  "  See  W.  R.  Wilde,  ut  supra ;  and 

27,  138.      ,  Mr.  Blythe,  in  '  Proc.  Irish  Academy,' 

**  'British  Pleistocene  Mammalia,*  March  5th,  1864. 

by  W.  B.  Dawkins  and  W.  A.  Sandford,  **  Laing's   •  Tour   in   Norway,*   p. 

1866,  p.  XV.  110. 

«  W.  R.  Wilde,  'An  Essay  on  the 
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deecended  from  two  species ;  and  there  is  no  improbabilitj 
in  this  fact,  for  the  genus  Bos  readily  yields  to  domestication, 
Befiides  thesa  two  species  and  the  zebu,  the  yak,  the  gayal, 
and  the  ami  *^  (not  to  mention  the  buffalo  or  genus  Bubalus) 
have  been  doraesticated ;  making  altogether  six  species  of 
Boh,  The  zebu  and  the  two  European  Epeciee  are  now  extinct 
in  a  wild  state.  Although  certain  races  of  cattle  were 
domesticated  at  a  very  ancient  period  in  Europe,  it  does  not 
folhiw  that  thoy  were  first  domesticated  hero.  Those  who 
place  much  reliance  on  philology  argue  that  they  wei^  imported 
from  the  East/^  It  is  probable  that  they  originally  inhabited 
a  tomii crate  or  cold  climate,  hut  not  a  land  long  covered  with 
snow;  for  our  cattle,  as  we  have  seen  in  the  chapter  on 
Horses,  have  not  the  instinct  of  scraping  away  the  snow  to 
get  at  the  herbage  beneath.  No  one  could  behold  the  magni- 
ficent wild  hulls  on  the  bleak  Falkland  Islands  in  the.  southern 
hemisphere,  and  doubt  about  the  climate  being  admirably 
suited  to  them.  Azara  has  remarked  that  in  the  temperate 
regions  of  La  Plata  the  cows  conceive  when  two  years  old, 
whilst  in  the  much  hotter  country  of  Paraguay  they  do  not 
conceive  till  three  years  old  j  **  from  which  fact,"  as  he  adds, 
"  one  may  conclude  that  cattle  do  not  succeed  so  well  in  warm 
countries/'  *^ 

Bos  pnTftifjemts  and  longifrmis  have  been  ranked  by  nearly 
all  paleontologists  as  distinct  species ;  and  it  would  not  be 
reasonable  to  take  a  different  view  simply  because  their 
domesticated  descendants  now  intercross  w^ith  the  utmost 
freedom.  All  the  European  breeds  have  so  often  been  crossed 
both  intentionally  and  unintentionally,  that,  if  any  steri- 
lity had  ensued  from  siich  unions,  it  would  certainly  have 
been  detected.  As  zebus  inhabit  a  distant  and  much  hotter 
region,  and  as  they  differ  in  so  many  characters  from  our 
European  cattle,  I  have  taken  pains  to  ascertain  whether  the 
two  forms  are  fertile  when  crossed.  The  late  Lord  Powia 
imported  some  zebus  and  crossed  them  with  common  cattle 
in  Shropshire ;  and  1  was  assured  by  his  steward  that  the 


*'  Isid.    GeofTroy    Saint-Hilaire, 
'  Hist.  Nat.  G^n.,*  torn.  iii.  96. 
*'  Idem,  tcun.  jiL  pp,  8:3,  9  b 


"  *  Qiiadrupfedes  d  u  Paraguay, '  torn, 
ii.  p.  360. 
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cross-bred  animals  were  perfectly  fertile  with  both  parent- 
stocks.  Mr.  Blyth  informs  me  that  in  India  hybrids,  with 
various  proportions  of  either  blood,  are  quite  fertile ;  and  this 
can  hardly  fail  to  be  known,  for  in  some  districts  ^°  the  two 
species  are  allowed  to  breed  freely  together.  Most  of  the 
cattle  which  were  first  introduced  into  Tasmania  were 
humped,  so  that  at  one  time  thousands  of  crossed  animals 
existed  there ;  and  Mr.  B.  0*Neile  Wilson,  M.A.,  writes  to 
me  from  Tasmania  that  he  has  never  heard  of  any  sterility 
having  been  observed.  He  himself  formerly  possessed  a 
herd  of  such  crossed  cattle,  and  all  were  perfectly  fertile ;  so 
much  so,  that  he  cannot  remember  even  a  single  cow  failing 
to  calve.  These  several  facts  aflford  an  important  confirma- 
tion of  the  Pallasian  doctrine  that  the  descendants  of  species 
which  when  first  domesticated  would  if  crossed  have  been 
in  all  probability  in  some  degree  sterile,  become  perfectly 
fertile  after  a  long  course  of  domestication.  In  a  future 
chapter  we  shall  see  that  this  doctrine  throws  some  light  on 
the  difficult  subject  of  Hybridism. 

I  have  alluded  to  the  cattle  in  Chill ingham  Park,  which, 
according  to  Kutimeyer,  have  been  very  little  changed  from 
the  Bo8 primigenias  type.  This  park  is  so  ancient  that  it  is 
referred  to  in  a  record  of  the  year  1220.  The  cattle  in  their 
instincts  and  habits  are  truly  wild.  They  are  white,  with 
the  inside  of  the  eara  reddish-brown,  eyes  rimmed  with  black, 
muzzles  brown,  hoofs  black,  and  horns  white  tipped  with 
black.  Within  a  period  of  thirty-three  yeai  s  about  a  dozen 
calves  were  bom  with  "  brown  and  blue  spots  upon  the 
cheeks  or  necks;  but  these,  together  with  any  defective 
animals,  were  always  destroyed."  According  to  Bewick, 
about  the  year  1770  some  calves  appeared  with  black  ears ; 
but  these  were  also  destroj-ed  by  tbe  keeper,  and  black  ears 
have  not  since  reappeared.  The  wild  white  cattle  in  the 
Duke  of  Hamilton's  park,  where  I  have  heard  of  the  birth 
of  a  black  calf,  are  said  b}^  Lord  Tankerville  to  be  inferior  to 
those  at  Chillingham.  The  cattle  kept  until  the  year  1780 
by  the  Duke  of  Queensberry,  but  now  extinct,  had  their  ears, 
muzzle,  and  orbits  of  the  eyes  black.  Those  which  have 
»•  Walther,  *Das  Riiidvieh,'  1817,  s.  30. 


88 


CATTLE, 


Chap.  IIL 


existed  from  time  imiaeraorial  at  C hartley;  closely  resemble 
the  cattle  at  Cliillinghara,  but  are  larger,  **  with  some  fiiuall 
dilFereTH-'e  in  the  colour  of  the  earw/*  *'  The  j  freqneutlj  tend 
to  bLcome  entirely  black  j  and  a  siugnlfur  enper&titiun  prevails 
ill  the  vicinity  that,  when  a  black  calf  is  honi,  some  calamity 
impends  over  the  noble  honse  of  Perrera,  All  the  black 
calves  are  destroyed/'  The  cattle  at  Burton  Constable  in 
Ytirkshire,  now  extinct,  had  ear^,  muzzle,  and  the  tip  of  the 
tiiil  bkek.  Those  at  Gisbnme,  also  in  Yorkshire,  are  said  by 
Bewick  to  have  been  sometimes  without  dark  mnzxloaS,  with 
the  inside  alone  of  the  ears  browo;  and  thoy  are  el&e where 
said  to  have  been  low  in  stature  and  hornless, ^^ 

The  several  above  specified  diflerencea  in  the  park  eat  tie, 
HJight  thounrh  tbey  be,  are  worth  recording,  as  they  Eshowthat 
animals  living  nearly  in  a  state  of  nature,  and  exposed  to 
nearly  uniffjrm  conditions,  if  not  allowed  to  roam  fieely  and 
to  cross  with  other  herds,  do  not  keep  aa  uniform  as  truly 
wild  animals.  For  the  preservation  of  a  uniform  chai-acter, 
even  within  the  same  park,  a  certs^in  degree  of  selection — that 
isj  the  destruction  of  the  dark-oolunred  calves — is  apparently 
necessary. 

Boyd  Dawk  his  believes  that  the  park-cattle  are  descended 
from  anciently  domesticated,  and  not  truly  wild  animals; 
and  from  the  occaaional  appearance  of  dark-coloured  calves j 
it  is  impriibable  that  the  aboriginal  Bos  primigenius  was  white. 
It  is  curious  what  a  strong,  though  not  invariable,  tendency 
there  is  in  wild  or  escaped  cattle  to  become  white  with 
coloirred  ears,  under  widely  different  conditions  of  life.  If 
the  old  writers  Eoethins  and  Leslie  ^^  can  be  trusted,  the 


*^  I  am  much  indebted  to  tha 
present  Earl  of  TankcrTille  for  infor- 
matloD  abuut  his  wild  cattla  ^  and  foi 
the  skull  which  was  sent  to  Prof. 
Riitimeyer.  The  fullest  account  of 
the  Chillingham  cattle  is  given  by 
Mr.  Hiaclmarsk,  together  with  a 
letter  by  the  late  Lord  Tankerville, 
in  *  A  anil  Is  and  Mag.  of  Nat,  Hist./ 
vol  11,  1339,  p.  374,  See  Bewitk, 
*QuadriipedV  2iid  Mit.,  1791,  p.  35, 
tiote.     With  respect  to  those  of  the 


Duke  of  Queensberry,  s^&  Peiinant*8 

*  Tour  in  Scotlaud,'  p,  109.  For  thoae 
of  Chnrtlej,  see  Low's  *  Domesticated 
Animala  of  Britain^*  1845,  p.  238. 
For  those  uf  Gishurne,  see  Bewick's 

*  Quadrupeds,'  and  *  Kncyclop,  of  Bttral 
Sports,'  p.  10 1. 

"  Boethiwfl  was  born  in  1470 1 
'  Annab  and  Mag.  of  Nat.  HisL,'  voL 
iL,  1839,  p.  281;  and  voL  if.  ISiP, 
p.  424. 
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wild  cattle  of  Scotland  were  white  and  furnished  with  a  great 
mane ;  but  the  colour  of  their  ears  is  not  mentioned.  In 
Wales,^^  during  the  tenfh  century,  some  of  the  cattle  are 
described  as  being  white  with  red  ears.  Four  hundred  cattle 
thus  coloured  were  sent  to  King  John ;  and  an  early  record 
speaks  of  a  hundred  cattle  with  red  ears  having  been  de- 
manded as  a  compensation  for  some  offence,  but,  if  the  cattle 
were  of  a  dark  or  black  colour,  150  were  to  be  presented. 
The  black  cattle  of  North  Wales  apparently  belong,  as  we 
have  seen,  to  the  small  longifrona  type :  and  as  the  alter- 
native was  oflfered  of  either  160  dark  cattle,  or  100  white 
cattle  with  red  ears,  we  may  presume  that  the  latter 
were  the  larger  beasts,  and  probably  belonged  to  the 
primigenius  type.  Youatt  has  remarked  that  at  the  present 
day,  whenever  cattle  of  the  short-horn  breed  are  white,  the 
extremities  of  their  ears  are  more  or  less  tinged  with  red. 

The  cattle  which  have  run  wild  on  the  Pampas,  in  Texas, 
and  in  two  parts  of  Africa,  have  become  of  a  nearly  uniform 
dark  brownish-red.^*  On  the  Ladrone  Islands,  in  the  Pacific 
Ocean,  immense  herds  of  cattle,  which  were  wild  in  the  year 
1741,  are  described  as  "  milk-white,  except  their  ears,  which 
are  generally  black.*'  ^^  The  Falkland  Islands,  situated  far 
south,  with  all  the  conditions  of  life  as  different  as  it  is 
possible  to  conceive  from  those  of  the  Ladrones,  offer  a  more 
interesting  case.  Cattle  have  run  wild  theie  during  eighty 
or  ninety  years ;  and  in  the  southern  districts  the  animals 
are  mostly  white,  with  their  feet,  or  whole  heads,  or  only 
their  ears  black ;  but  my  informant.  Admiral  Sulivan,^®  who 
long  resided  on  these  islands,  does  not  believe  that  they  are 
ever  purely  white.  So  that  in  these  two  archipelagos  we  see 
that  the  cattle  tend  to  become  white  with  coloured  ears.  In 
other  parts  of  the  Falkland  Islands  other  colours  prevail : 
near  Port  Pleasant  brown  is  the  common  tint ;  round  Mount 

*»  Youatt  on  Cattle,  1834,  p.  48:  guay/  torn.  ii.  p.  361.  Azara 
See  also  p.  242,  on  short-horn  cattle.  quotes  Butfon  for  the  feral  cattle  of 
Bell,  in  his  *  British  Quadrupeds,*  p.  Africa.  For  Texas,  see  *  Times,'  Feb. 
423,  states  that,  after  long  attending       18,  1846. 

to   the   subject,   he   has   found   that  **  Anson's  Voyage.     See  Kerr  and 

white  cattle  invariably  have  coloured  Porter's  *  Collection,'  vol.  xii.  p.  103. 
ears.  *  "  See  also  Mr.  Mackinnou's  pam- 

**  Azara,   ^  Quadruples  du  Para-       phlet  on  the  Falkland  Islands,  p.  24. 


90 


CATTLE, 


Cflip.  m. 


Utiborn,  atout  half  the  animak  in  some  of  the  herds  were 
lead-  or  mouse- coloured,  ^hich  elsewheTe  is  an  unuf^ual  tint. 
These  latter  cattle,  though  generaTly  inhabiting  high  land, 
breed  about  a  mouth  earlier  than  the  other  cattle ;  and  this 
circwmatance  would  aid  iu  keeping  them  distim^t  and  in  per- 
petuating a  peculiar  colour.  It  is  worth  recalling  to  mind 
that  blue  or  lead-coloured  marks  have  occasionally  appearied 
on  the  white  cattle  of  Chiliingham.  So  plainly  different 
were  the  colours  of  the  wild  herds  in  different  parts  of  the 
Falkland  Islands^  that  in  hunting  them,  as  Admiral  Snlivan 
informs  me^  white  spota  in  one  district,  and  daik  spots  in 
another  district,  were  aJways  looked  out  for  on  the  distant 
hills.  In  the  intermediate  districts,  intermediate  coloure 
prevailed.  Whatever  the  cause  may  be,  thi?^  tendency  io  the 
wild  cattle  of  the  Falkland  Islands,  which  are  all  descended 
from  a  few  brought  from  La  Plata,  to  break  up  into  herds  of 
three  different  colours,  is  an  interesting  fact, 

Ee turning  to  the  severai  British  breeds,  the  conspicuous 
(difference  in  general  appearance  between  Short-horns,  Long- 
horns  (now  rarely  seen),  Hereford^,  Highland  cattle,  Alder- 
nej's,  &c.f  must  be  familiar  to  every  one»  A  part  of  this 
diffei-ence  may  bo  attributed  to  descent  from  primordially 
distinct  species ;  but  we  may  feel  sure  that  there  has  been 
a  cunsiderabie  amoiint  of  variation.  Even  during  the  Neo- 
lithic period,  the  domestic  cattle  ^^-^re  to  a  certain  extent 
variable.  Within  recent  times  most  of  the  breeds  have  been 
modified  by  careful  and  methodical  selection.  How  strongly 
the  eharactei-s  thus  acquired  are  inherited,  may  be  inferred 
from  the  prices  realised  by  the  improved  breeds ;  even  at 
the  first  sale  of  Ceiling's  Short-homa,  eleven  bulls  reached  an 
avet  age  of  214L,  and  lately  Short-horn  bulla  have  been  sold 
for  a  thousand  guineaa,  and  have  been  exported  to  all  quarters 
of  the  world. 

Some  constitutionai  differencea  may  be  here  noticed.  The 
ShT^rt-homs  arrive  at  maturity  far  earlier  than  the  w^ikler 
breeds,  such  as  those  of  Wales  or  the  Highlands,  This  fact 
has  been  shown  in  an  interesting  manner  by  Mr,  Siraonds 

*^  *  The  Age  of  the  Ox,  Sheep,  Pig;'  &c.,  hy  Prof.  James  Simonds, 
hf  order  of  the  R^jal  Agricult.  Soc, 
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who  has  given  a  taHe  of  the  average  period  of  their  denti- 
tion, which  proves  that  there  is  a  difference  of  no  less  than 
six  months  in  the  appearance  of  the  permanent  incisors.  The 
period  of  gestation,  from  observations  made  by  Tessicr  on 
1131  cows,  varies  to  the  extent  of  eighty-one  days;  and  what 
is  more  interesting,  M.  Lefour  affirms  "that  the  period  of 
gestation  is  longer  in  the  large  German  cattle  than  in  the 
smaller  breeds."  ^^  With  respect  to  the  period  of  conception, 
it  seems  certain  that  Aldemey  and  Zetland  cows  often  become 
pregnant  earlier  than  other  breeds.**®  Lastly,  as  four  fully 
developed  mamma?  is  a  generic  character  in  the  genus  Bos,®*^ 
it  is  worth  notice  that  with  our  domestic  cows  the  two  rudi- 
mentary mammaa  often  become  fairly  well  developed  and 
yield  milk. 

As  numerous  breeds  are  generally  found  only  in  long- 
civilized  countries,  it  may  be  well  to  show  that  in  some 
countries  inhabited  by  barbarous  races,  who  are  frequently 
at  war  with  each  other,  and  therefore  have  little  free  commu- 
nication, several  distinct  breeds  of  cattle  now  exist  or  for- 
merly existed.  At  the  Cape  of  Good  Hope  Leguat  observed, 
in  the  year  1720,  three  kinds.®^  At  the  present  day  various 
travellers  have  noticed  the  differences  in  the  breeds  in 
Southern  Africa.  Sir  Andrew  Smith  several  years  ago 
remarked  to  me  that  the  cattle  possessed  by  the  different 
tribes  of  Caffres,  though  living  near  each  other  under  the 
same  latitude  and  in  the  same  kind  of  country,  yet  differed, 
and  he  expressed  much  surprise  at  the  fact.  Mr.  Andersson 
has  described  ^^  the  Damara,  Bechuana,  and  Nam  aqua  cattle ; 
and  ho  informs  me  in  a  letter  that  the  cattle  north  of  Lake 
Ngami  are  likewise  different,  as  Mr.  Galton  has  heard  is  also 

*•  *Ann.  Agricult.  France,*  April,  des  Cours  Scientifiques,*  Feb.  12, 1688, 

1837,  as  quoted  in  *  The  Veterinary,*  p.  657),  that  the  cattle  of  Piacentino 

vol.  xii.  p.  725.  I  qnote  Tessier*s  obser-  hare  thirteen  dorsal  vertebraB  and  ribs 

yations  from   Touatt  on   Cattle,   p.  in  the  place  of  the  ordinary  number 

627.  of  twelve. 

••  *The  Veterinary,*  vol.   viii.  p.  «*  Leguat*s    Voyage,     quoted    by 

681,   and   vol.    x.    p.    268.      Low*s  Vasey  in  his  *  Delineations  of  the  Ox- 

*  Domest.  Animals,  &c.,*  p.  297.  tribe,'  p.  132. 

••  Mr.  Ogleby,  in   *Proc.   Zoolog.  "  *  Travels   in   South  Africa,*  pp. 

Soc.,*  1836,  p.  138,  and  1840,  p.  4.  317,  336. 
Quatrefages  quotes  Philippi  (*  Revue 


92  CATTLE.  Chap.  UI. 

the  case  with  the  cattle  of  Benguela.  The  Namaqua  cattle 
in  size  and  shape  nearly  resemble  European  cattle,  and  have 
short  stout  horns  and  large  hoofs.  The  Damara  cattle  are 
very  peculiar,  being  big-boned,  with  slender  legs,  and  small 
hard  feet ;  their  tails  are  adorned  with  a  tuft  of  long  bushy 
/hair  nearly  touching  the  ground,  and  their  horns  are  extra- 
ordinarily large.  Ttje  Bechuana  cattle  have  even  larger  horns, 
and  there  is  now  a  skull  in  London  with  the  two  horns 
8  ft.  8  J  in.  long,  as  measured  in  a  straight  line  from  tip  to  tip, 
and  no  less  than  13  ft.  5  in.  as  measured  along  their  curva- 
ture !  Mr.  Andersson  in  his  letter  to  me  says  that,  though 
he  will  not  venture  to  describe  the  differences  between  the 
breeds  belonging  to  the  many  different  sub-tribes,  yet  such 
certainly  exist,  as  shown  by  the  wonderful  facility  with 
which  the  natives  discriminate  them. 

That  many  breeds  of  cattle  have  originated  through 
variation,  independently  of  descent  from  distinct  species,  we 
may  infer  from  what  we  see  in  South  America,  where  the 
genus  Bos  was  not  endemic,  and  where  the  cattle  which  now 
exist  in  such  vast  numbers  are  the  descendants  of  a  few 
imported  from  Spain  and  Portugal.  In  Columbia,  Koulin  ^^ 
describes  two  peculiar  breeds,  namely,  pelones,  with  extremely 
thin  and  fine  hair,  and  calongos,  absolutely  naked.  According 
to  Castelnau  there  are  two  races  in  Brazil,  one  like  European 
cattle,  the  other  different,  with  remarkable  horns.  In  Para- 
guay, Azara  describes  a  breed  which  certainly  originated 
in  S.  America,  called  chivos^  "because  they  have  straight 
vertical  horns,  conical,  and  very  large  at  the  base."  He 
likewise  describes  a  dwarf  race  in  Corrientes,  with  short 
legs  and  a  body  larger  than  usual.  Cattle  without  horns, 
and  others  with  reversed  hair,  have  also  originated  in 
Paraguay. 

Another  monstrous  breed,  called  niatas  or  natas,  of  which  I 
saw  two  small  herds  on  the  northern  bank  of  the  Plata,  is  so 
remarkable  as  to  deserve  a  fuller  description.  This  breed  bears 
the  same  relation  to  other  breeds,  as  bull  or  pug  dogs  do  to 

**  *M^m.  de  Tlnstitut  present,  par  June  15,  1846.  See  Azsnaiy  *Quadru- 
divers  Savans,'  torn,  vi.,  1835,  p.  333.  p^des  du  Paraguay,  torn.  ii.  pp.  359 
For    Brazil,   see  'Comptes    Rendus,*       361. 
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other  dogs,  or  as  improved  pigs,  according  to  H.  von  Nathusius, 
do  to  common  pigs.®*  Eutimeyer  believes  that  these  cattle 
belong  to  the  primigenius  type.®^  The  forehead  is  very  short 
and  broad,  with  the  nasal  end  of  the  skull,  together  with 
the  whole  plane  of  the  upper  molar-teeth,  curved  upwards. 
The  lower  jaw  projects  beyond  the  upper,  and  has  a  corre- 
sponding upward  curvature.  It  is  an  interesting  fact  that 
an  almost  similar  confirmation  characterizes,  as  I  am  informed 
by  Dr.  Falconer,  the  extinct  and  gigantic  Sivatherium  of 
India,  and  is  not  known  in  any  other  ruminant.  The  upper 
lip  is  much  drawn  back,  the  nostrils  are  seated  high  up  and 
are  widely  open,  the  eyes  project  outwards,  and  the  horns 
are  large.  In  walking  the  head  is  carried  low,  and  the  neck 
is  short.  The  hind  legs  appear  to  be  longer,  compared  with 
the  front  legs,  than  is  usual.  The  exposed  incisor  teeth,  the 
short  head  and  upturned  nostrils,  give  these  cattle  the  most 
ludicrous,  self-confident  air  of  defiance.  The  skull  which  I 
presented  to  the  College  of  Surgeons  has  been  thus  described 
by  Professor  Owen  :^^  "It  is  remarkable  from  the  stunted 
development  of  the  nasals,  premaxillaries,  and  fore-part  of 
the  lower  jaw,  which  is  unusually  curved  upwards  to  come 
into  contact  with  the  premaxillaries.  The  nasal  bones  are 
about  one-third  the  ordinary  length,  but  retain  almost  their 
normal  breadth.  The  triangular  vacuity  is  left  between 
them,  the  frontal  and  lachrymal,  which  latter  bone  articulates 
with  the  premaxillary,  and  thus  excludes  the  maxillary  from 
any  junction  with  the  nasal."  So  that  even  the  con- 
nexion of  some  of  the  bones  is  changed.  Other  diflferences 
might  be  added :  thus  the  plane  of  the  condyles  is  somewhat 

**  *  Schweineschadel,'  1864,  s.  104.  concluded,   after    making    numerous 

Nathusius  states  that   the   form   of  inquiries  in  La  Plata,  that  the  niata 

skull  characteristic  in  the  niata  cattle  cattle  transmit  their  peculiarities  or 

occasionally    appears     in     European  form  a  race. 

cattle;  but  he  is  mistaken,  as  we  *^  Ueber  Art  des  zahmen  Europ. 
shall  hereafter  see,  in  supposing  that  Rindes,  1§66,  s.  28. 
these  cattle  do  not  form  a  distinct  •*  *  Descriptive  Cat.  of  Ost.  Collect. 
.  race.  Prof.  Wyman,  of  Cambridge,  of  College  of  Surgeons,'  1853,  p.  624. 
United  States,  informs  me  that  the  Vasey,  in  his  '  Delineations  of  the  Ox- 
common  cod-fish  presents  a  similar  tribe/ has  given  a  figure  of  this  skull; 
monstrosity,  called  by  the  fishermen  and  I  sent  a  photograph  of  it  to  Prof. 
•*  bull-dog  cod.**     Prof.  Wyman  also  Riitimeyer. 
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modified,  and  the  terminal  edge  of  tlie  premaitillaries  forme  an 
arch.  In  fact^  on  comparison  with  the  skull  of  a  common  ox, 
^uarccdy  a  single  bone  presonte  the  same  exact  shape,  and  the 
whole  skull  has  a  wonderfully  different  appearance. 

The  first  brief  published  notice  of  this  race  was  by  Azara, 
between  the  years  1783-116  ;  but  Don  F.  Muniz,  of  Luxan^  who 
has  kindly  collected  information  for  me,  states  that  about  1 760 
these  cattle  were  kept  as  curiosities  near  Buenos  A}Tes, 
Their  origin  is  not  positively  known,  but  they  must  have  ori- 
ginated subsequently  to  the  year  1552,  when  cattle  were  first 
intTodttced.  Senor  Muniz  informs  me  that  the  breed  is  believed 
to  have  originated  with  the  Indians  southward  of  the  Plata, 
Even  to  this  day  those  reared  near  the  Plata  show  their  less 
civilized  nature  in  being  fiercer  than  common  cattle,  and  in  the 
cow,  if  visited  too  often,  easily  deserting  her  first  c/ilf.  The 
breed  is  very  true,  and  a  niata  bull  and  cow  invariably  produce 
niata  calves.  The  breed  haa  already  lasted  at  least  a  century, 
A  niata  bull  crossed  with  a  common  cow,  and  the  reverse  cross, 
yield  ofispring  having  an  intermediate  character,  but  with 
the  niata  character  strongly  displayed.  According  to  Benor 
MuniK,  there  is  the  clearest  evidence,  contrary  fo  the  common 
belief  of  agricnlturists  in  analogous  cases,  that  the  niata  cow 
when  crossed  with  a  common  bull  transmits  her  peculiarities 
more  strongly  than  does  the  niata  hull  when  crossed  with  a 
common  cow.  When  the  pasture  is  tolerably  long,  these  cattle 
feed  as  wella^s  common  cattle  with  their  tongue  and  palate ;  but 
during  the  great  droughts,  when  so  many  animals  perish  cm  the 
Pampas,  the  niata  breed  lies  under  a  great  disadvantage,  and 
would,  if  not  attended,  to,  become  extinct ;  for  the  common 
cattle,  like  horses,  are  able  to  keep  alive  by  browsing  with 
their  lips  on  the  twigs  of  trecB  and  on  reeds  :  this  the  niatas 
cannot  so  well  do,  as  their  lips  do  not  join,  and  hence  they  aro 
found  to  perish  before  the  common  cattle.  This  strikes  me 
as  a  good  illustration  of  how  little  we  are  able  to  judge  from 
the  ordinary  habits  of  an  animal,  on  what  circrimstances, 
occurring  olily  at  long  intervals  of  time,  ita  rarity  or  extinc- 
tion may  depend.  It  shows  us,  also,  how  natural  selection 
would  have  determined  the  rejection  of  the  niata  modification 
had  it  arisen  in  a  state  of  nature. 
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Having  described  the  semi-monstrons  niata  breed,  I  may 
allude  to  a  white  bull,  said  to  have  been  brought  from  Africa, 
which  was  exhibited  in  London  in  1829,  and  which  has  been 
well  figured  by  Mr.  Harvey. ^^  It  had  a  hump,  and  was  fur- 
nished with  a  mane.  The  dewlap  was  peculiar,  being  divided 
between  its  fore-legs  into  parallel  divisions.  Its  lateral  hoofs 
were  annually  shed,  and  grew  to  the  length  of  five  or  six  inches. 
The  eye  was  very  peculiar,  being  remarkably  prominent,  and 
"  resembled  a  cup  and  ball,  thus  enabling  the  animal  to  see 
on  all  sides  with  equal  ease ;  the  pupil  was  small  and  oval,  or 
rather  a  parallelogram  with  the  ends  cut  off,  and  lying  trans- 
versely across  the  ball."  A  new  and  strange  breed  might 
probably  have  been  formed  by  careful  breeding  and  selection 
from  this  animal. 

I  have  often  speculated  on  the  probable  causes  through 
which  each  separate  district  in  Great  Britain  came  to  possess 
in  former  times  its  own  peculiar  breed  of  cattle ;  and  the  ques- 
tion is,  perhaps,  even  more  perplexing  in  the  case  of  Southern 
Africa.  We  now  know  that  the  differences  may  be  in  part 
attributed  to  descent  from  distinct  species ;  but  this  cause  is 
far  from  sufficient.  Have  the  slight  differences  in  climate 
and  in  the  nature  of  the  pasture,  in  the  different  districts  of 
Britain,  directly  induced  corresponding  differences  in  the 
cattle?  We  have  seen  that  the  semi -wild  cattle  in  the 
several  British  parks  are  not  identical  in  colouring  or  size, 
and  that  some  degree  of  selection  has  been  requisite  to  keep 
them  true.  It  is  almost  certain  that  abundant  food  given 
during  many  generations  directly  affects  the  size  of  a  breed. ^^ 
That  climate  directly  affects  the  thickness  of  the  skin  and 
the  hair  is  likewise  certain :  thus  Roulin  asserts  ^®  that  the 
hides  of  the  feral  cattle  on  the  hot  Llanos  "  are  always  much 
less  heavy  than  those  of  the  cattle  raised  on  the  high  plat- 
form of  Bogota ;  and  that  these  hides  yield  in  weight  and  in 
thickness  of  hair  to  those  of  the  cattle  which  have  run  wild 
on  the  lofty  Paramos.  *     The  same  difference  has  been  observed 

•'  Loudon's       Magazine    of    Nat.  *•  Low,  *  Domesticated  Animals  of 

Hist.,*  voL  i.,  1829,  p.  113.    Separate  the  British  Isles,*  p.  264. 

figures  are  given  of  the  animal,  its  ••  *  M^m.  de  I'lnstitut  present,  par 

hoofs,  eye,  and  dewlap.  divers  Savaos,*  torn,  ri.,  1835,  p.  332. 
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in  tbe  hidea  of  the  cattle  reared  on  the  bleak  Fallclatid  Islande 
and  on  tho  temperate  Pampas.  Low  has  remarked  '^^  that  the 
cattle  which  inhabit  the  more  humid  parts  of  Britain  have 
longer  hair  and  thicker  skins  than  other  British  cattle. 
When  wo  compare  highly  improved  stall-fed  cattle  with  the 
wilder  breeds,  or  compare  mountain  and  lowland  breeds,  we 
cannot  donbt  that  an  active  life,  leading  to  the  free  use  of 
the  limbs  and  lungs,  affecta  the  ebape  and  proportions  of  tlm 
whole  body.  It  is  probable  that  some  breeds^  such  as  the  semi- 
monstrous  niata  cattle,  and  some  peculiarities,  such  as  being 
hornless,  Sue,  have  appeared  suddenljr  owing  to  what  we  may 
call  in  our  ignorance  spontaneous  variation ;  but  even  in  this 
case  a  rude  kind  of  aelection  is  necessary,  and  the  animals 
thus  characterized  must  be  at  least  partially  separated  from 
others.  This  degree  of  care,  however,  has  sometimes  been 
taken  even  in  little-civilized  districts,  where  we  shonld  least 
have  expected  it,  as  in  the  case  of  the  niaia,  chivo,  and  horu- 
lesa  cattle  in  S.  America, 

That  methodical  selection  has  done  wonders  within  a  recent 
period  in  modifying  our  cattle,  no  one  doubts.  During  the 
process  of  methodic^al  selection  it  has  occasionally  happened  that 
deviations  of  structure,  more  strongly  pronounced  than  mere 
individual  diiferences,  yet  by  no  means  deserving  to  be  called 
monstrosities,  have  been  taken  advantage  of:  thus  tho  famous 
Long-horn  Bull,  Shakespeare,  though  of  the  pua'e  Canley 
stock,  *'  scarcely  inherited  a  single  point  of  the  long-homed 
breeds  his  horns  excepted ;  '^  yet  in  tho  hands  of  Mr.  Fowler, 
this  bull  greatly  improved  his  race.  We  Lave  also  reason  to 
believe  that  selection,  carried  on  so  far  unconsciously  that  there 
was  at  no  one  time  any  distinct  intention  to  improve  or  change 
the  breed,  has  in  the  course  of  time  modified  meet  of  our 
cattle  \  for  by  this  process,  aided  by  more  abundant  food,  all  the 
lowland  British  breeds  have  increased  greatly  in  size  and  in 
early  maturity  since  the  reign  of  Henry  YXJ/^  It  should 
never  be  forgotten  that  many  animals  have  to  be  annually 


"  Idem,  pp.  304,  36B,  ic 
^^  Yotjatt  on  Cattle, p,  193.    AMI 
AoCQant  of  this   bail  is  taken   froni 


™  Tomtt  DU  Cattle,  p.  116.  Lord 
Spencer  has  written  on  thij  $am« 
subject 
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slaughtered  ;  so  that  each  owner  must  determine  which  shall 
be  killed  and  which  preserved  for  breeding.  In  every  district, 
as  Youatt  has  remarked,  there  is  a  prejudice  in  favour  of  the 
native  breed ;  so  that  animals  possessing  qualities,  whatever 
they  may  be,  which  are  most  valued  in  each  district,  will  be 
oftenest  preserved  ;  and  this  unmethodical  selection  assuredly 
will  in  the  long  run  affect  the  character  of  the  whole  breed. 
But  it  may  be  asked,  can  this  rude  kind  of  selection  have  been 
practised  by  barbarians  such  as  those  of  southern  Africa  ?  In 
a  future  chapter  on  Selection  we  shall  see  that  this  has 
certainly  occurred  to  some  extent.  Therefore,  looking  to  the 
origin  of  the  many  breeds  of  cattle  which  formerly  inhabited 
the  several  districts  of  Britain,  I  conclude  that,  although 
slight  differences  in  the  nature  of  the  climate,  food,  &c.,  as 
well  as  changed  habits  of  life,  aided  by  correlation  of  growth, 
and  the  occasional  appearance  from  unknown  causes  of  con- 
siderable deviations  of  structure,  have  all  probably  played 
their  parts ;  yet  that  the  occasional  preservation  in  each 
district  of  those  individual  animals  which  were  most  valued 
by  each  owner  has  perhaps  been  even  more  effective  in  the 
production  of  the  several  British  breeds.  As  soon  as  two  or 
more  breeds  were  formed  in  any  district,  or  when  new  breeds 
descended  from  distinct  species  were  introduced,  their  crossing, 
especially  if  aided  by  some  selection,  will  have  multiplied  the 
number  and  modified  the  characters  of  the  older  breeds. 

Sheep. 

I  SHALL  treat  this  subject  briefly.  Most  authors  look  at  our 
domestic  sheep  as  descended  from  several  distinct  species. 
Mr.  Blyth,  who  has  carefully  attended  to  the  subject,  believes 
that  fourteen  wild  species  now  exist,  but  "  that  not  one  of 
them  can  be  identified  as  the  progenitor  of  any  one  of  the 
interminable  domestic  races."  M.  Gervais  thinks  that 
there  are  six  species  of  Ovis,''^  but  that  our  domestic  sheep 
form  a  distinct  genus,  now  completely  extinct.     A  German 

'•  Blyth,   on   the   genus   Ovis,   in  Mr.  Blyth*s  excellent  articles  in  *  Land 

*Annab  and  Mag.  of  Nat.  History,*  and    Water,'   1867,    pp.    134,    166. 

vol.  vii.,  1841,  p.  261.     With  respect  Gervais,  *Hist.  Nat.  des  Mammiftres,* 

to  the  parentage  of  the  breeds,  see  1855,  torn.  ii.  p.  191. 
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nattiralist^*  believes  tliat  our  eteep  descend  from  ten  aborigi- 
nally distinct  speciea,  of  wliicli  only  one  is  still  living  in  a  wild 
Btate  I  Another  ingenious  observer,^ ^  though  not  a  natnralist, 
with  a  bold  defiance  of  everythiug  kno%vTi  on  geographical  dis- 
tribution, iriferB  that  the  sheep  of  Great  Britain  alone  are  the 
descendants  of  eleven  endemic  British  forma  I  Under  snch 
a  hopeless  state  of  doubt  it  would  be  useless  for  mj  purpose 
to  give  a  detailed  account  of  the  several  breeds ;  but  a  few 
remarks  may  be  addetl. 

Sheep  have  been  domesticated  from  a  very  ancient  period. 
Eiitimeyer  *^  found  in  the  Swiss  lake-dwellings  the  remains  of 
a  small  breed,  v^ith  thin,  tall  legs,  and  horns  like  those  of  a 
goat,  thus  differing  somewhat  from  any  kind  now  known, 
Almost  every  conn  try  has  its  own  peculiar  breed ;  and  many 
countries  have  ee%'eral  breeds  differing  greatly  from  each  other. 
One  of  the  most  strongly  marked  races  is  an  Eastern  one  vrith 
a  Icng  tail,  inclnding,  according  to  Pallas,  twenty  vertebrae, 
and  so  loaded  ^'ith  fat  that  it  is  sometimes  placed  on  a  truck^ 
which  is  dragged  ahont  by  the  living  animah  These  sheep, 
though  ranked  hy  Fitdnger  as  a  distinct  aboriginal  form, 
bear  in  their  drooping  eai"s  Uae  st-amp  of  long  domestication* 
This  is  likewise  the  case  with  those  sheep  which  have  two 
great  masses  of  fat  on  the  mmp,  with  the  tail  in  a  rudimen- 
tary condition.  The  Angola  variety  of  the  long-tailed  race 
has  euri ous  masses  of  fat  on  the  back  of  the  head  and  beneath 
the  jaws.''  Mr.  Hodgson  in  an  admirable  paper'*  on  the 
slieep  of  the  Himalaya  infers  from  the  distribution  of  the 
sevei'al  races,  *^  that  this  caudal  augmentation  in  most  of  ita 
phases  is  an  instance  of  degeneracy  in  these  pre-eminently 
Alpine  animals,"  The  horns  present  an  endless  diversity  in 
character ;  being  not  rarely  absent,  especially  in  the  female 
sex,  or,  on  the  other  hand,  amounting  to  four  or  even  eight 
in  number.  The  horns,  when  numerous,  arise  from  a  crest 
OD  the  frontal  bone,  vrhioii  is  elevated  in  a  peculiar  manner. 


'*  J>r,  L.  Fitaiogcr,  '  Uebef  die 
Racfin  des  Zahmen  SchafeSj*  I860,  b. 
86. 

'*  J.  AoderBOTk,  *  Recreatimiii  in 
Agriculturi!    aoil    Katurni    llistqry/ 


vol.  ii.  p.  264, 

"  *Pfahlbauteii,*s.  127,  193. 

''  Yauatt  QD  Sheep,  p.  120, 

"  *  Journal  of  tba  Aslatio  Soc.  of 

Bengal/  voL  xri.  pp.  1007,  1016. 


4 


Chap.  in.  THEIR  VARIATION.  99 

It  is  remarkable  that  nmltiplicity  of  horns  "is  generally 
accompanied  by  great  length  and  coarseness  of  the  fleece."  '* 
This  correlation,  however,  is  far  from  being  general ;  for 
instance,  I  am  informed  by  Mr.  D.  Forbes,  that  the  Spanish 
sheep  in  Chile  resemble,  in  fleece  and  in  all  other  characters, 
their  parent  merino-race,  except  that  instead  of  a  pair  they 
generally  bear  four  horns.  The  existence  of  a  pair  of  mammee 
is  a  generic  character  in  the  genus  Ovis  as  well  as  in  several 
allied  forms ;  nevertheless,  as  Mr.  Hodgson  has  remarked, 
"  this  character  is  not  absolutely  constant  even  among  the 
true  and  proper  sheep :  for  I  have  more  than  once  met  with 
Cdgias  (a  sub-Himalayan  domestic  race)  possessed  of  four 
teats."  ^^  This  case  is  the  more  remarkable  as,  when  any 
part  or  organ  is  present  in  reduced  number  in  comparison 
with  the  same  part  in  allied  groups,  it  usually  is  subject  to 
little  variation.  The  presence  of  interdigital  pits  has  like- 
wise been  considered  as  a  generic  distinction  in  sheep  ;  but 
Isidore  Geoffrey  ®^  has  shown  that  these  pits  or  pouches  are 
absent  in  some  breeds. 

In  sheep  there  is  a  strong  tendency  for  characters,  which 
have  apparently  been  acquired  under  domestication,  to  become 
attached  either  exclusively  to  the  male  sex,  or  to  be  more 
highly  developed  in  this  than  in  the  other  sex.  Thus  in 
many  breeds  the  horns  are  deficient  in  the  ewe,  though  this 
likewise  occurs  occasionally  with  the  female  of  the  wild 
musmon.  In  the  rams  of  the  Wallachian  breed,  "  the  horns 
spring  almost  perpendicularly  from  the  frontal  bone,  and 
then  take  a  beautiful  spiral  form ;  in  the  ewes  they  protrude 
nearly  at  right  angles  from  the  head,  and  then  become  twisted 
in  a  singular  manner."  ^^  Mr.  Hodgson  states  that  the  ex- 
traordinarily arched  nose  or  chaffron,  which  is  so  highly 
developed  in  several  foreign  breeds,  is  characteristic  of  the 
ram  alone,  and  apparently  is  the  result  of  domestication. ^^ 
I  hear  from  Mr.  Blyth  that  the  accumulation  of  fat  in  the 
fat-tailed  sheep  of  the  plains  of  India  is  greater  in  the  male 

'•  Youatt  on  Sheep,  pp.  142-169.'  435. 

^  *  Journal  Asiat.  Soc.  of  Bengal,  •*  Youatt  on  Sheep,  p.  138. 

rol.  xvi.,  1847,  p.  1015.  "  *  Journal  Asiat.  Soc.  of  Bengal,' 

•»  « Hist.   Nat.   Gai.,    torn.  iii.  p.  vol.  xvi.,  1847,  pp.  1015,  1016. 


iUO 


SHEEP : 


CHAr  III 


than  in  the  female ;  and  Fitzinger  **  remarks  that  the  mano 
in  the  African  nianed  race  in  far  more  developed  in  the  ram 
than  in  the  owe, 

I>ii!erent  races  of  sheep,  like  cattle,  present  constitntional 
diflercnces,  Thus  the  improved  hreeds  arrive  at  raatnrity  at 
an  early  age,  as  has  been  well  shown  by  Mr-  Simonds  through 
their  early  average  period  of  dentition.  The  several  races 
have  become  adapted  to  different  kinds  of  pasture  and 
climate :  for  instance^  no  one  can  rear  Leicester  sheep  on 
ftOTintainous  regions,  whore  Cheviots  flourish.  An  Youatt 
ELS  remarked,  "In  all  the  different  diytriots  of  Great  Britain 
we  find  various  breeds  of  sheep  beautifully  adapted  to  the 
locality  which  they  occupy.  No  one  knows  their  origin  ; 
they  are  indigenons  to  the  soil,  climate,  pastnrage,  and  the 
locality  on  which  they  graze;  they  seem  to  have  been  formed 
for  it  and  by  it."  *^  Marshall  relates  ^^  tliat  a  flock  of  heavy 
Lincolnshire  and  light  Norfolk  sheep  which  had  bcjen  bred 
together  in  a  large  sheep-walk,  pari;  of  which  was  low,  rich, 
and  moist,  and  another  part  high  and  dry,  with  benty  grass, 
when  turned  oiitj  regularly  separated  from  each  other ;  the 
heavy  sheep  di^wing  off  to  the  rich  soil,  and  the  lighter  sheep 
to  their  own  soil ;  so  that  "  whilst  there  was  plenty  of  grass 
the  two  breeds  kept  themselves  as  distinct  as  rooks  and 
pigeons.**  Numerous  sheep  from  various  parts  of  the  world 
have  been  brought  during  a  long  course  of  years  to  the 
Zoological  Gardens  of  London ;  but  as  Yonatt,  who  attended 
the  animals  as  a  veterinary  surgeon,  remarks,  "  few  or  none 
die  of  the  rot,  but  they  are  phthisical  \  not  one  of  them  from 
a  torrid  climate  lasts  out  the  second  year,  and  when  they  die 
their  lungs  are  tuberculated,"  *^^  There  is  very  good  evidence 
that  English  breeds  of  sheep  will  not  succeed  in  France.'^* 
Even  in  oertain  parts   of  England   it   has  been  found  im- 


"^  ^  Kacea  des  Zahmen  ScbAfevii*  a. 
77. 

"  *  Huml  EcoDomy  of  Norfolk/  foI. 
iU  p.  136, 

"  Youutt  on  Sheep,  p.  312.  On 
aamfl  subject,  see  cxceilejit  remarks  in 
*  Gardener's  ChrocLcle/  1838,  p.  868. 
For  experiments  ia  crossing  Cheriot 


sheep  with  Lei  (jesters^  see  Youatt,  p* 

325. 

•^  Youatt  on  Sheep,  note,  p.  49  L 
'*  M-   Maliagie-Nouel    Journal  R. 

AgrieuH.  Sue,  voL  k\v.  1853,  p.  21+. 

Trauslateil  and  thereforB  npproved  bj 

a  great  authority,  Mr.  Pusej. 
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possible  to  keep  certain  breeds  of  sheep  ;  thus  on  a  farm  on 
the  banks  of  the  Ouse,  the  Leicester  sheep  were  so  rapidly 
destroyed  by  pleuritis  ®®  that  the  owner  could  not  keep  them ; 
the  coarser-skinned  sheep  never  being  affected. 

The  period  of  gestation  was  formerly  thought  to  be  of  so 
unalterable  a  character,  that  a  supposed  difference  of  this  kind 
between  the  wolf  and  the  dog  was  esteemed  a  sure  sign  of 
specific  distinction;  but  we  have  seen  that  the  period  is 
shorter  in  the  improved  breeds  of  the  pig,  and  in  the  larger 
breeds  of  the  ox,  than  in  other  breeds  of  these  two  animals. 
And  now  we  know,  on  the  excellent  authority  of  Hermann 
von  Nathusius,^°  that  Merino  and  Southdown  sheep,  when 
both  have  long  been  kept  under  exactly  the  same  conditions, 
differ  in  their  average  period  of  gestation,  as  is  seen  in  the 
following  Table  : — 

Merinos 150'3  days. 

Southdowns 1442    „ 

Half-bred  Merinos  and  Southdowns  ..  146'3    „ 

i  blood  of  Southdown         1455    „ 

i  „  „  144-2    „ 

In  this  graduated  difference  in  cross-bred  animals  having 
different  proportions  of  Southdown  blood,  we  see  how  strictly 
the  two  periods  of  gestation  have  been  transmitted.  Nathu- 
sius  remarks  that,  as  Southdowns  grow  with  remarkable 
rapidity  after  birth,  it  is  not  surprising  that  their  foetal 
development  should  have  been  shortened.  It  is  of  course 
possible  that  the  difference  in  these  two  breeds  may  be  due 
to  their  descent  from  distinct  parent-species;  but  as  the 
early  maturity  of  the  Southdowns  has  long  been  carefully 
attended  to  by  breeders,  the  difference  is  more  probably  the 
result  of  such  attention.  Lastly,  the  fecundity  of  the  several 
breeds  differs  much ;  some  generally  producing  twins  or  even 
triplets  at  a  birth,  of  which  fact  the  curious  Shangai  sheep 
(with  their  truncated  and  rudimentary  ears,  and  great  Koman 
noses),  lately  exhibited  in  the  Zoological  Gardens,  offer  a 
remarkable  instance. 

Sheep  are  perhaps  more  readily  affected  by  the  direct  action 

••  *The  Veterinary,'  vol.  x.  p.  217.       given  in  *Bull.  Soc.  Imp.  d'Acclimat.,* 
*^  A  translation   of  his   paper   is       torn,  ix.,  1862,  p.  723. 
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of  the  cx)iiditioiie  of  life  to  wtich  they  have  heen  exposed  than 
altnoBt  any  other  dome h tic  animah  According  to  Pallas,  and 
more  recently  according  to  Erman,  the  fat- tailed  Kirghisian 
sheep,  when  bred  for  a  few  generations  in  Russia,  degenerate, 
and  the  mass  of  fat  dwindles  away,  "^the  scanty  and  bitter 
herbage  of  the  steppes  aeema  so  essential  to  their  develop- 
ment," Pallas  makes  an  analogous  statement  with  respect 
to  one  of  the  Crimean  breeds.  Bumea  states  that  the 
h'arakooi  breed,  which  produces  a  ^ne^  ciLrled,  black,  and 
valuable  fleece,  when  removed  from  ita  own  canton  near 
Bokhara  to  Persia  or  to  other  quarter  a,  losefi  its  peculiar 
ieeee-**-  In  ail  such  eases,  however,  it  may  be  that  a  change 
of  any  kind  in  the  conditions  of  life  causes  variability  and 
consequent  loss  of  character,  and  not  that  certain  conditions 
are  necessary  for  tho  development  of  certain  characters. 

Great  heat,  how^ever,  seems  to  act  directly  on  the  fleece: 
several  accounts  have  been  published  of  the  change  which 
sheep  imported  from  Europe  undergo  in  the  West  Indies. 
Dr,  Jvicholson  of  Antigna  informs  me  that,  after  the  third 
generation,  the  wool  disappears  from  the  whole  body,  except 
over  the  loins  ;  and  the  animal  then  appears  like  a  goat  with 
a  dirty  door- mat  on  its  back.  A  similar  change  is  said  to 
take  place  on  the  west  coast  of  Africa »^^  On  the  other  hand^ 
many  wool-bearing  sheep  live  on  the  hot  plains  of  India, 
ttoulin  asserts  that  in  the  lower  and  heated  valleys  of  the 
Cordillera,  if  the  lambs  are  sheared  as  soon  as  the  wool  has 
grown  to  a  certain  thickness,  all  goes  on  afterwards  as  usual  j 
but  if  not  sheared,  the  wool  detaches  itself  in  flakes j  and 
short  shining  hair  like  that  on  a  goat  is  produced  ever 
afterwards.  This  curious  result  seems  merely  to  be  an  ex- 
aggerated tendency  natural  to   the  Merino   breed,  for  as  a 


*'  Ermnii*a  *  Travels  Id  Sibem' 
(Epg.  trabs.).  vol  I  p.  228*  For  Pallas 
oa  the  fat- tailed  shecpt  I  quote  fnsm 
Aaderson^a  account  of  the  *  Sheep  of 
Russia/  17^4,  p.  31.  With  respect 
to    the    Crimi'aa    sheep,   see   Pallas* 

*  Travels'  (Kag.  trans.),  vol.  ii.  p-  454. 
For  the  Karakool  sheep,  &ee  Buraes' 

*  Travels  in  Bokhara,"  toL  iiL  p.  1/^1. 

'*  See  Report  of  the   Directors  of 


the  Sierra  Leone  Company,  as  quoted 
io  Wiiite*s  '  Gradation  ot  Man/  p.  95. 
With  respect  to  the  than^i;  whiek 
sheep  undergo  in  the  Weist  Indies,  sec 
atso  Di%  Dnvy^  in  'FAin.  Kew»  PhiL 
Journal/  Jan*'  1852.  For  the  state- 
ment made  by  RotiliUf  sec  *  Mem.  da 
Plastitut  pr^ent.  par  divers  Savhu^,' 

torn.  Ti.,  laas,  p,  a47. 
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great  authority^  namely,  Lord  Somerville,  remarks,  "the 
wool  of  our  Merino  sheep  after  shear-time  is  hard  and  coarse 
to  such  a  degree  as  to  render  it  almost  impossible  to  suppose 
that  the  same  animal  could  bear  wool  so  opposite  in  quality, 
compared  to  that  which  has  been  clipped  from  it:  as  the 
cold  weather  advances,  the  fleeces  recover  their  soft  quality.*' 
As  in  sheep  of  all  breeds  the  fleece  naturally  consists  of 
longer  and  coarser  hair  covering  shorter  and  softer  wool,  the 
change  which  it  often  undergoes  in  hot  climates  is  probably 
merely  a  case  of  unequal  development ;  for  even  with  those 
sheep  which  like  goats  are  covered  with  hair,  a  small  quantity 
of  underlying  wool  may  always  be  found.*^  In  the  wild 
mountain-sheep  (Ovw  montana)  of  North  America  there  is  an 
analogous  annual  change  of  coat ;  "  the  wool  begins  to  drop 
out  in  early  spring,  leaving  in  its  place  a  coat  of  hair  resem- 
bling that  of  the  elk,  a  change  of  pelage  quite  different  in 
character  from  the  ordinary  thickening  of  the  coat  or  hair, 
common  to  all  furred  animals  in  winter, — for  instance,  in  the 
horse,  the  cow,  &c.,  which  shed  their  winter  coat  in  the 
spring."  ** 

A  slight  difference  in  climate  or  pasture  sometimes  slightly 
affects  the  fleece,  as  has  been  observed  even  in  different  districts 
in  England,  and  is  well  shown  by  the  great  softness  of  the 
wool  brought  from  Southern  Australia.  But  it  should  be 
observed,  as  Youatt  repeatedly  insists,  that  the  tendency  to 
change  may  generally  be  counteracted  by  careful  selection. 
M.  Lasterye,  after  discussing  this  subject,  sums  up  as 
follows  :  "  The  preservation  of  the  Merino  race  in  its  utmost 
purity  at  the  Cape  of  Good  Hope,  in  the  marshes  of  Holland, 
and  under  the  rigorous  climate  of  Sweden,  furnishes  an  ad- 
ditional support  of  this  my  unalterable  principle,  that  fine- 
wooUed  sheep  may  be  kept  wherever  industrious  men  and 
intelligent  breeders  exist." 

That  methodical  selection   has   effected  great  changes  in 

••  Yonatt  on -Sheep,  p.  69,  where  tion   counteracting   any  tendency  to 

Lord  Somerville  is  quoted.  See  p.  117,  change,  see  pp.  70,  117,  120,  168. 

on    the  presence  of  wool  under  the  •*  Audubon    and   Bachman,    *The 

hair.     With  respect  to  the  fleeces  of  Quadrupeds  of  North  America,*  1846, 

Australian  sheep,  p.  185.     On  selec-  vol.  y.  p.  365. 
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Be  vera!  breeds  of  slieep  no  one  who  knows  anything  on  the 
subject,  enter  bains  a  donbt.  The  aim  of  the  Son  thd  owns  >  as 
improved  by  ED  man,  offers  perhaps  the  most  strikitig  in- 
stance. Unconscious  or  occasional  selection  has  likewise 
slowly  produced  a  groat  effect,  as  we  shall  see  in  the  chapters 
on  Selection.  That  crossing  has  largely  modified  some  breeds, 
no  one  who  will  study  what  has  been  written  on  this  subject 
— for  instance,  Mr.  Spooner's  paper — will  dispute;  but  to 
produce  uniformity  in  a  crossed  breeds  careful  selection  and 
**  rigorous  weeding,"  as  this  author  expresses  it,  are  indis^ 
pensable.^^ 

In  some  few  instances  new  breeds  have  suddeuly  originated ; 
thus,  in  1731,  a  ram -lamb  was  born  in  Massachusetts,  having 
short  crooked  legs  and  a  long  back,  like  a  turnspit- dog.  From 
this  one  lamb  the  otter  or  anmn  semi-monstrous  breed  was 
raised  ;  as  these  sheep  could  not  leap  over  the  fences,  it  was 
thought  that  tbej  would  be  valuable;  but  they  have  been 
supplanted  by  merinos,  and  thus  exterminated.  The  sheep 
are  remarkable  from  transmitting  their  character  so  truly 
that  Colonel  Huraphi-eys  ^^  never  hoard  of  ^*  but  one  question- 
able case"  of  an  ancon  ram  and  ewe  not  producing  anoon 
offspring.  When  they  are  crossed  with  other  breeds  the 
offijpring,  with  rare  exceptions,  instead  of  being  intermediate 
in  character,  perfectly  resemble  either  parent;  even  one  of 
twins  has  resembled  one  parent  and  the  second  the  other. 
Lastly,  ''the  ancons  have  been  observed  to  keep  together, 
separating  themselves  from  the  rest  of  the  fiook  when  put 
into  enclosures  with  other  sheep/' 

A  more  interesting  case  has  been  recorded  in  the  Report  of 
the  Juries  for  the  Great  Exhibition  (1861),  namely,  the  pro- 
duction of  a  merino  ram-lamb  on  the  Mauchamp  farm,  in  1828, 
which  was  remarkable  for  its  long,  smooth,  straight,  and  ailky 
wooL  By  the  year  1833  M.  Graux  had  raised  rams  enough  to 
serve  his  whole  flock,  and  after  a  few  more  years  he  was  able 
to  sell  stock  of  his  new  breed.  So  peculiar  and  valuable  is  the 
wooly  that  it  sells  at  25  per  cent,  above  the  best  merino  wool ; 


**  Udum^l  of  R.  Agrkult,  Soc.  of 
England,^  vol.  xi ,  part  il.,  W»  C* 
Sp<K9Der  on  cross-Breeding. 


'"  'Philcisoph,TrftnaactmD»,*  I^iidQQ. 
I8I3,  p,  88, 
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even  the  fleeces  of  half-bred  animals  are  valuable,  and  are 
known  in  France  as  the  "  Mauchamp-merino."  It  is  inter- 
esting, as  showing  how  generally  any  marked  deviation  of 
structure  is  accompanied  by  other  deviations,  that  the  first 
ram  and  his  immediate  offepring  were  of  small  size,  with 
large  heads,  long  necks,  narrow  chests,  and  long  flanks ;  but 
these  blemishes  were  removed  by  judicious  crosses  and  selec- 
tion. The  long  smooth  wool  was  also  correlated  with  smooth 
horns;  and  as  horns  and  hair  are  homologous  structures, 
we  can  understand  the  meaning  of  this  correlation.  If  the 
Mauchamp  and  ancon  breeds  had  originated  a  century  or  two 
ago,  we  should  have  had  no  record  of  their  birth ;  and  many 
a  naturalist  would  no  doubt  have  insisted,  especially  in  the 
case  of  the  Mauchamp  race,  that  they  had  each  descended 
from,  or  been  crossed  with,  some  unknown  aboriginal  form. 

Goats. 

From  the  recent  researches  of  M.  Brandt,  most  naturalists  now 
believe  that  all  our  goats  are  descended  from  the  Capra  cegagrus 
of  the  mountains  of  Asia,  possibly  mingled  with  the  allied 
Indian  species  C,  falconeri  of  India.^^  In  Switzerland,  during 
the  neolithic  period,  the  domestic  goat  was  commoner  than  the 
sheep ;  and  this  very  ancient  race  diflfered  in  no  respect  from 
that  now  common  in  Switzerland.*^  At  the  present  time,  the 
many  races  found  in  several  parts  of  the  world  differ  greatly 
from  each  other  ;  nevertheless,  as  far  as  they  have  been  tried,** 
they  are  all  quite  fertile  when  crossed.  So  numerous  are  the 
breeds,  that  Mr.  G.  Clark  ^°°  has  described  eight  distinct  kinds 
imported  into  the  one  island  of  Mauritius.  The  ears  of  one 
kind  were  enormously  developed,  being,  as  measured  by 
Mr.  Clark,  no  less  than  19  inches  in  length  and  4 J  inches  in 
breadth.  As  with  cattle,  the  mammae  of  those  breeds  which 
are  regularly  milked    become    greatly  developed;    and,  as 

"Isidore     Geoffroy     St.     Hilaire,  "  Riitimeyer,  *  Pfahlbauten,*s.  127. 

*  Hist.  Nat.  G^nerale,'  torn.  iii.  p.  87.  *»  Godron,  *  De  I'Espfece,'  torn.  i.  p. 

Mr.  Blyth  (*Land  and  Water,*  1867,  402. 

p.  37)  has  arrived  at  a  similar  con-  ^•^  '  Annals    and    Mag.     of    Nat 

elusion,  bat  he  thinks  that   certain  History,'  vol.  ii.  (2nd  series),  1848, 

Eastern  races  may  perhaps  be  in  part  p.  363. 
descended  from  the  Asiatic  markhor. 
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Mr.  Ckrk  remarks,  "  it  is  not  rare  to  see  their  teats  touching 
the  ground/*  The  following  cases  are  worth  notice  as  pre- 
senting unusual  points  of  irariatiou.  Aceordiiig  to  Godron,*"^ 
the  mamniaj  differ  greatly  in  shape  in  different  breeds,  being 
elongated  in  the  common  goat,  hemispherical  in  the  Angora 
race,  and  bilobed  and  divergent  in  the  goats  of  Syria  and 
Nubia-  According  to  this  same  author,  the  males  of  certain 
breeds  have  lost  their  usual  offensive  odour.  In  one  of  the 
Indian  breeds  the  males  and  females  Lave  horna  of  widelj- 
different  shapes  ;  ^''^  and  in  some  breeds  the  females  are  desti- 
tute of  horns. **^  M.  liamu  of  Kancy  informs  me  that  many 
of  the  goats  there  bear  on  the  upper  part  of  the  throat  a  pair 
of  hairy  appendages,  70  ram.  in  length  and  about  10  mm. 
in  diameter,  which  in  external  appearance  resemble  those 
above  described  on  the  jaws  of  pigs.  The  presence  of  inter- 
digital  pits  or  glands  on  all  four  feet  has  been  thought  to 
cliaractcrise  the  genus  Ovis,  and  their  absence  to  be  charac- 
teristic of  the  genus  Capra  ;  but  Mr.  Hodgson  has  found  that 
they  exist  in  the  front  feet  of  the  majority  of  Himalayan 
goats.  ^^  Mr.  Hodgson  measured  the  intestines  in  two  goate  of 
the  Ungu  race,  and  he  found  that  the  proportional  length  of  the 
great  and  small  intestines  differed  considerably.  In  one  of  these 
goats  the  csaecum  was  thirteen  inches,  and  in  the  other  no  less 
than  thirty-six:  inehes  in  length  ! 


!<>»  ^D^  VEspfcce/  torn,  i,  p.  406. 
Mr.  Ckrk  abg  ttjfers  to  differt;nces  in 
the  &ha|ie  of  the  mammae,  Gordon 
^tate^  th^t  m  the  Nubian  race  the 
scrotum  ia  divided  into  two  lobes; 
and  Mr.  Cinrk  giTCB  a  ludicrous  prtKif 
of  this  fact,  for  h(j  saw  in  the  Mauritius 
^  tqnie  goat  of  the  Muscat  breed 
[jurvhased  at  a  high  price  for  a  femal« 
in  full  milk.  Th^3<-  ditfeten^isfi  iu  the 
sRrotura    are   probably   aot  due    to 


deftcent  from  d  is  tin- ft  spedes  i  for 
Mr,  Clarb  states  that  thlii  part  varisJi 
much  in  form, 

"^  Mr.  Clark,  ^  Aunals  and  Mag. 
of  Nrit*  Hist*,'    vol   iii.  (2nd  serie^Ji, 

"^  Desmare^t,  *  Encydop,  Method. 
Mammalogie/  p.  480. 

^«*  Mouiaal  of  Asiatic  Soc.  of 
Bflugal,'   vol.    ivi.    1847,    pp*    I020j 
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CHAPTER  IV. 

DOMESTIC   RABBITS. 

DOMESTIC  RABBITS  DESCENDED  PROM  THE  COMMON  WILD  BABBIT--ANCIENT 
DOMESTICATION  —  ANCIENT  SELECTION  —  LARGE  LOP-EARED  RABBITS  — 
VARIOUS  BREEDS — FLUCTUATING  CHARACTERS— ORIGIN  OF  THE  HIMALAYAN 
BREED — CURIOUS  CASE  OF  INHERITANCE — FERAL  RABBITS  IN  JAMAICA 
AND  THE  FALKLAND  ISLANDS — PORTO  SANTO  FERAL  RABBITS— OSTEO- 
LOGICAL  CHARACTERS — SKULL — SKULL  OF  HALF-LOP  RABBITS — VARIATIONS 
IN  THE  SKULL  ANALOGOUS  TO  DIFFERENCES  IN  DIFFERENT  SPECIES  OF 
HARES — VERTEBRJE— STERNUM— SCAPULA— EFFECTS  OF  USE  AND  DISUSE 
ON  THE  PROPORTIONS  OF  THE  LIMBS  AND  BODY — CAPACITY  OF  THE 
SKULL  AND  REDUCED  SIZE  OF  THE  BRAIN — SUMMARY  ON  THE  MODIFICA- 
TIONS OF  DOMESTICATED  RABBITS. 

All  naturalists,  with,  as  far  as  I  know,  a  single  exception, 
believe  that  the  several  domestic  breeds  of  the  labbit  are  de- 
scended from  the  common  wild  species ;  I  shall  therefore 
describe  them  more  carefully  than  in  the  previous  cases. 
Professor  Gervais  ^  states  "  that  the  true  wild  rabbit  is  smaller 
than  the  domestic;  its  proportions  are  not  absolutely  the 
Bame;  its  tail  is  smaller;  its  ears  are  shorter  and  more 
thickly  clothed  with  hair ;  and  these  characters,  without 
speaking  of  colour,  are  so  many  indications  opposed  to  the 
opinion  which  unites  these  animals  under  the  same  specific 
denomination."  Few  naturalists  will  agree  with  this  author 
that  such  slight  differences  are  sufficient  to  separate  as 
distinct  species  the  wild  and  domestic  rabbit.  How  extra- 
ordinary it  would  be,  if  close  confineme'ht,  perfect  tameness, 
unnatural  food,  and  careful  breeding,  all  prolonged  during 
many  generations,  had  not  produced  at  least  some  effect ! 
The  tame  rabbit  has  been  domesticated  from  an  ancient  period. 
Confucius  ranges  rabbits  among  animals  worthy  to  be  sacri- 
ficed to  the  gods,  and,  as  he  prescribes  their  multiplication, 
they  were  probably  at  this  early  period  domesticated  in  China. 
They  are  mentioned  by  several  of  the  classical  writers.     In 

>  M.  P.  Gervais,  *  Hist.  Nat.  des  Mammiftres,'  1 854,  torn,  i.,  p.  288. 
VOL.  I.  6 
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1031  Gervaise  Markliani  writes,  "  You  shall  not,  as  in  other 
cat  tell,  loolce  to  their  ehape,  but  to  their  richnesse,  onely  elect 
your  buckee,  the  largest  aud  goodliest  conies  yon  can  get ; 
and  for  the  richnesso  of  the  skin,  that  is  accounted  the 
richest  which  hath  the  equalleet  mixture  of  blacke  andwhit^ 
haire  together,  yet  the  blacke  rather  shadowing  the  whit-e ;  the 

furre  should  he  thicke,  deepe,  smooth,  and  shiniiig ; 

they  arc  of  body  much  fatter  and  ]arge!\  and^  when  another 
skin  is  worth  two  or  three  pence,  they  are  worth  two  shil lings." 
From  this  full  description  we  see  that  silver-grey  rabbits 
existed  in  England  at  this  period  i  and  what  is  far  more 
ini port-ant,  we  see  that  the  breeding  or  selection  of  rabbits  was 
then  carefully  attended  to.  Aldrovandi,  in  1637,  describes, 
on  the  authority  of  se vera!  old  wntors  (as  Scaliger,  in  1557), 
rabbits  of  various  colours,  some  ''  like  a  hare/'  and  he  adds  that 
P.  ValerianuB  (who  died  a  very  old  man  in  1558)  saw  at 
Verona  rabbits  four  times  bigger  than  ours,^ 

From  the  fact  of  tlie  rabbit  having  been  domesticated  at  an 
ancient  period,  we  must  look  to  the  northern  hemisphere  of  the 
Old  World,  and  to  the  warmer  temperate  regiojis  alone,  for 
the  aboriginal  parent-form ;  for  the  rabbit  cannot  live  without 
protection  in  countries  as  cold  as  Sweden,  and,  though  it  has 
run  wild  in  the  tropical  island  of  Jamaica,  it  has  never  greatly 
multiplied  there.  It  now  existii,  and  has  long  existed,  in  the 
warmer  temperate  parts  of  Europe,  for  foseil  remains  have  been 
found  in  several  countrieB.^  The  domestic  rabbit  readily 
becomes  feral  in  these  same  countries,  and  when  variously 
coloured  kinds  are  turned  out  they  generally  revert  i^  the 
ordinary  grey  colour,*  Wild  rabbits,  if  taken  young,  can  be 
domesticated,  though  the  process  is  generally  very  trouble- 
some.^    The  various  domestic  races  are  often  crossed,  and  are 


*  U.  Aldrovatidi,  *I>e  Quadrup&dL- 
bu3  digitalis/  1637,  p.  383,  For 
Confucius  and  G.  Mark  ham,  see  a 
writer  who  has  ^^ttidlcd  the  subject, 
in  *  Cottage  Gardener/  Jan.  22nd, 
1861,  p.  2  jO. 

*  Owen,  *  British  Fossil  Mammals/ 
p.  212. 

*  B«4:hsteL]i/ NatuTgesch.  Deutscb- 


lauds,'  1801,  b.  i,  p.  11-^3.  I  hare 
received  similar  acconnts  with  respect 
to  England  and  Scotland. 

*  'Pigeons  and  Rabbits/  by  E.  S. 
Dclamer,  1854,  p.  133.  Sir  J»  Se- 
bright (  ^  Obseivations  on  Instinct/ 
133*j,  p*  10)  speaks  most  strongly  on 
the  difficulty.  But  this  difficulty  is 
not  iaToriable,  a*  I  kave  received  two 
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believed  to  be  quite  fertile  together,  and  a  perfect  gradation 
can  be  shown  to  exist  from  the  largest  domestic  kinds,  having 
enormously  developed  ears,  to  the  common  wild  kind.  The 
parent-form  must  have  been  a  burrowing  animal,  a  habit  not 
common,  as  far  as  I  can  discover,  to  any  other  species  in  the 
large  genus  Lepus.  Only  one  wild  species  is  known  with 
certainty  to  exist  in  Europe ;  but  the  rabbit  (if  it  be  a  true 
rabbit)  from  Mount  Sinai,  and  likewise  that  from  Algeria, 
present  slight  differences ;  and  these  forms  have  been  con- 
sidered by  some  authors  as  specifically  distinct.®  But  such 
slight  differences  would  aid  us  little  in  explaining  the  more 
considerable  differences  characteristic  of  the  several  domestic 
races.  If  the  latter  are  the  descendants  of  two  or  more  closely 
allied  species,  these,  with  the  exception  of  the  common  rabbit, 
have  been  exterminated  in  a  wild  state ;  and  this  is  very  im- 
probable, seeing  with  what  pertinacity  this  animal  holds  its 
ground.  From  these  several  reasons  we  may  infer  with 
safety  that  all  the  domestic  breeds  are  the  descendants  of  the 
common  wild  species.  But  from  what  we  hear  of  the  mar- 
vellous success  in  France  in  rearing  hybrids  between  the 
hare  and  rabbit,^  it  is  possible,  though  not  probable,  from  the 
great  difficulty  in  making  the  first  cross,  that  some  of  the 
larger  races,  which  are  coloured  like  the  hare,  may  have  been 
modified  by  crosses  with  this  animal.  Nevertheless,  the  chief 
differences  in  the  skeletons  of  the  several  domestic  breeds 
cannot,  as  we  shall  presently  see,  have  been  derived  from  a 
cross  with  the  hare. 

There  are  many  breeds  which  transmit  their  characters 
more  or  less  truly.  Every  one  has  seen  the  enormous  lop- 
eared  rabbits  exhibited  at  our  shows ;  various  allied  sub- 
breeds  are  reared  on  the  Continent,  such  as  the  so-called 
Andalusian,  which  is  said  to  have  a  large  head  with  a  round 
forehead,  and  to  attain  a  greater  size  than  any  other  kind  ; 
another  large  Paris  breed  is  named  the  Kouennais,  and  has  a 


accounts  of  perfect  success  in  taming  ftn'es,*  torn.  i.  p.  292. 
and  breeding  from   the  wild  rabbit.  '  See  Dr.    P.    Broca's    interesting 
See  also  Dr.  P.  Broca,  in  *  Journal  de  memoir  on   this   subject   in  Brown- 
la  Physiologie,'  torn.  ii.  p.  368.  Sequard's     *  Journ.  de.  Phys.,'  vol.  iL 
•  Gervais,  « Hist.  Nat.  des  Mammi-  p.  367. 
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jgqmare  htad ;  the  flo-called  Patagonian  rabbit  bag  remarkably 
iihort  ean»  and  a  large  roand  bead,  Altbough  I  bave  not  seen 
all  the«o  braetlfi,  I  feel  some  doubt  about  there  being  any  mark^ 
diflferenoe  in  the  shape  of  their  eknlb.^  English  ]op-ear«d 
rabbits  often  weigh  8 1  be.  or  10  lbs.,  and  one  has  been  ex- 
hibited weighing  ISlbe, ;  whereas  a  full-sized  wild  rabbit 
weighs  only  about  3  J  IVjs,  The  hetd  or  t^kuU  in  all  the  large 
lop-eared  rabbits  examined  by  me  is  much  longer  relatively 
to  its  breadth  than  in  the  wild  rabbit.  Many  of  them  have 
loose  transverJie  Md»  of  skin  or  dewlaps  beneath  the  throat, 
which  can  be  pulled  out  so  as  to  reach  nearly  to  the  ends  of 
the  jaws.  Their  ears  are  prodigiously  develojied,  and  hang 
down  on  each  side  of  their  faces.  A  rabbit  was  exhibited  in 
1867  with  its  two  ears,  measured  from  the  tip  of  one  to  the 
tip  of  the  other,  22  inches  in  length,  and  each  ear  o|  inches 
in  breadth.  In  1869  one  was  exhibited  with  ears,  measured 
in  the  same  manner,  2B\  iu  length  and  5  J  in  hmadth ;  "  thus 
exceeding  any  rabbit  ever  eidiibite<l  at  a  pmze  show.'^  In  a 
f  ommon  wild  rabbit  I  found  that  the  length  of  two  ears, 
from  tip  to  tip,  was  7|  inehe&,  and  the  breadth  only  1^  inch. 
The  weight  of  body  in  the  larger  rabbits,  and  the  development 
of  tlicir  ears,  are  the  qualities  which  win  prizes,  and  have 
been  carefully  selected. 

The  hare-coioured,  or,  as  it  is  sometimes  called,  the  Belgian 
rabbit,  differs  in  nothing  except  colour  from  the  other  large 
breeds;  but  Mr.  J/Yonng,  of  Southampton,  a  great  breeder  of 
this  kind,  in  forms  nic  that  tlie  female«,  in  all  the  specimens 
t'xumined  hy  him.  hud  only  six  manimrei  and  this  certainly 
was  the  case  with  two  females  which  came  into  my  pos- 
Rcssion.  Mr.  B,  P.  Brent,  however,  assures  me  that  the 
number  is  variable  with  other  domestic  mbbits.  The  common 
wild  rabbit  always  has  ten  mammai.  The  Angom  rabbit  is 
remarkaVde  from  the  h^ngth  iuul  fineness  of  its  fur,  which 
even  on  the  soles  of  the  feet  is  of  considerable  length.  This 
breed  is  the  only  one  which  diflcrs  in  its  mental  qualities, 
for  it  is  said  to  be  much  more  sociable  than  otlier  mbbitSj  and 


i 


*  Th*  skulls  of  thviie  breeJs  are 
\akiij  described  id  tiie  Uoumal  of 
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the  male  shows  no  wish  to  destroy  its  young.*  Two  live 
rabbits  wei*e  brought  to  me  from  Moscow,  of  about  the  size  of 
the  wild  species,  but  with  long  soft  fur,  different  from  that 
of  the  Angora.  These  Moscow  rabbits  had  pink  eyes  and 
were  snow-white,  excepting  the  ears,  two  spots  near  the  nose, 
the  upper  and  under  surface  of  the  tail,  and  the  hinder  tarsi, 
which  were  blackish-brown.  In  short,  they  were  coloured 
nearly  like  the  so-called  Himalayan  rabbits,  presently  to  be 
described,  and  differed  from  them  only  in  the  character  of 
their  fur.  There  are  two  other  breeds  which  come  true  to 
colour,  but  differ  in  no  other  respect,  namely  silver-greys  and 
chinchillas.  Lastly,  the  Nicard  or  Dutch  rabbit  may  be 
mentioned,  which  varies  in  colour,  and  is  remarkable  from 
its  sm^ll  size,  some  specimens  weighing  only  1^  lb. ;  rabbits 
of  this  breed  make  excellent  nurses  for  other  and  more 
delicate  kinds.^® 

Certain  charactei*s  are  remarkably  fluctuating,  or  are  very 
feebly  transmitted  by  domestic  rabbits :  thus,  one  breeder 
tells  me  that  with  the  smaller  kinds  he  has  hardly  ever 
raised  a  whole  litter  of  the  same  colour :  with  the  largo  lop- 
eared  breeds  "  it  is  impossible,"  says  a  great  judge,^^  "  to  breed 
true  to  colour,  but  by  judicious  crossing  a  great  deal  may  be 
done  towards  it.  The  fancier  should  know  how  his  does  are 
bred,  that  is,  the  colour  of  their  parents."  Nevertheless, 
certain  colours,  as  we  shall  presently  see,  are  transmitted 
truly.  The  dewlap  is  not  strictly  inherited.  Lop-eared 
rabbits,  with  their  ears  hanging  down  flat  on  each  side  of 
the  face,  do  not  transmit  this  character  at  all  truly.  Mr. 
Delamer  remarks  that,  "  with  fancy  rabbits,  when  both  the 
parents  are  perfectly  formed,  have  model  ears,  and  are 
handsomely  marked,  their  progeny  do  not  invariably  turn 
out  the  same."  When  one  parent,  or  even  both,  are  oar- 
laps,  that  is,  have  their  ears  sticlting  out  at  right  angles, 
or  when  one  parent  or  both  are  half-lops,  that  is,  have  only 

•  'Journal  of  Horticulture,'  1861,  p.  327.     With  respect  to  the  ears,  sea 

p.  380.  Delamer   on  *  Pigeons   and    ICabbits,* 

"  *  Journal  of  Horticulture,*  May  1854,  p.  141  ;  also  *  Poultrv  Chrbni- 

28tb,  1861,  p.  169.  cle,'  vol.  ii.  p.  499,  and  ditto  for  1854, 

»  'Journal  of  Horticulture,' 1861,  p.  586. 
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one  ear  dependent,  there  is  nearly  as  good  a  chance  of  the 
progeny  having  both  eai^  full-lop,  as  if  both  parents  had 
been  thiifi  characterized.  But  1  am  informed,  if  both  parents 
have  upright  ears,  there  is  hardly  a  chance  of  a  full-lop*  In 
eome  half- lops  the  ear  that  hangs  do%vi]f  is  broader  and  longer 
than  the  upright  ear ;  ^-  so  that  we  have  the  unusual  case  of 
a  want  of  symmetry  on  the  two  mdes.  This  difference  in  the 
position  and  size  of  the  two  ears  probably  indicates  that  the 
lopping  results  from  the  great  length  and  weight  of  the  ear. 


Fig  S — HAlf-iop  lliihbit,    (Capkd  from  E.  S,  Del*aier'ij  work,) 

faTOured  no  doul>t  by  the  weakness  of  the  mxiecles  conse<]tient 
on  disuse,  Anderson  ^^  mentions  a  breed  having  only  a 
single  ear ;  and  Professor  Gervais  another  breed  dostitut^^  of 
ears. 

Wo  come  now  to  the  Himalayan  breed,  which  is  sometimes 
called  Chinese,  Polish,  or  Russian.  Tlieso  pietty  ral>bits  are 
white,  01-  occasionally  yellow,  excepting  theii*  ears,  nose, 
feet,  and  the  upper  side  of  the  tail,  w]iich  arc  all  brownish* 
black ;  but  as  they  have  red  eyes,  they  may  bo  considered  as 


I 


"  Delnmer,  '  Pigeooft  and  Rablitts, 
p.  136.  ^Vff  also  '■  Jrtumal  of  Horti- 
cullnje/  1861,  p,  375, 


*'  *Aa   Aciiotiiit   of   the   different 
Kiml:*  of  Sheep  in  ibe  Hiissiaii  Dorai- 
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albinoes.  I  have  received  several  acoounts  of  their  breeding 
perfectly  true.  From  their  symmetrical  marks,  they  were 
at  first  ranked  as  specifically  distinct,  and  were  provisionally 
named  L.  nigripea}^  Some  good  observers  thought  that  they 
could  detect  a  difference  in  their  habits,  and  stoutly  maintained 
that  they  formed  a  new  bpecies.  The  origin  of  this  breed  is 
so  curious,  both  in  itself  and  as  throwing  some  light  on  the 
complex  laws  of  inheritance  that  it  is  worth  giving  in  detail. 
But  it  is  first  necessary  briefly  to  describe  two  other  breeds : 
silver-greys  or  silver-sprigs  generally  have  black  heads  and 
legs,  and  their  fine  grey  fur  is  interspersed  with  numerous 
black  and  white  long  hairs.  They  breed  perfectly  true,  and 
have  long  been  kept  in  warrens.  When  they  escape  and 
cross  with  common  rabbits,  the  product,  as  I  hear  from  Mr. 
Wyrley  Birch,  of  Wretham  Hall,  is  not  a  mixture  of  the  two 
colours,  but  about  half  take  aft^r  the  one  parent,  and  the 
other  half  after  the  other  parent.  Secondly,  chinchillas  or 
tame  silver-greys  (I  will  use  the  former  name)  have  short, 
paler,  mouse  or  slate-coloured  fur,  interspersed  with  long, 
blackish,  slate-coloured,  and  white  hairs.^*  These  rabbits 
breed  perfectly  true.  A  writer  stated  in  1857^^  that  he  had 
produced  Himalayan  rabbits  in  the  following  manner.  He 
had  a  breed  of  chinchillas  which  had  been  crossed  with  the 
common  black  rabbit,  and  their  oflfspring  were  either  blacks 
or  chinchillas.  These  latter  were  again  crossed  with  other 
chinchillas  (which  had  also  been  crossed  with  silver-greys), 
and  from  this  complicated  cross  Himalayan  rabbits  were 
raised.  From  these  and  other  similar  statements,  Mr. 
Bartlett^^  was  led  to  make  a  careful  trial  in  the  Zoological 
Gardens,  and  ho  found  that  by  simply  crossing  silver-greys 
with  chinchillas  he  could  always  produce  some  few  Hima- 
layans ;  and  the  latter,  notwithstanding  their  sudden  origin, 
if  kept  separate,  bred  perfectly  true.  But  I  have  recently 
been  assured  the  pure  silver-greys  of  any  sub-breed  occasion- 
ally produce  Himalayans. 

"  *  Proc.  Zoolog.  Soc.,'  June  23rd.,  "  '  Cottage  Gardener,*  1857,  p.  141. 

1857,  p.  159.  "  Mr.  Bartlett,  in  *  Proc.  Zoolog 

"  *  Journal  of  Horticulture,*  April  Soc*  1861,  p.   40. 
9th,  1861,  p.  35. 
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The  HimalayaiiB,  when  first  bom,  are  quite  white,  and  are 
then  true  albinoes ;  but  in  the  course  of  a  few  months  they 
gradually  assume  their  dark  ears,  nose,  feet,  and  tail.  Occa- 
sionally, however,  as  I  am  informed  by  Mr.  W.  A.  Wooler 
and  the  Rev.  W.  D.  Fox,  the  young  are  bom  of  a  very  pale 
grey  colour,  and  specimens  of  such  fur  were  sent  me  by  the 
former  gentleman.  The  grey  tint,  however,  disappears  as 
the  animal  comes  to  matuiity.  So  that  with  these  Hima- 
layans  there  is  a  tendency,  strictly  confined  to  early  youth, 
to  revert  to  the  colour  of  the  adult  silver-grey  parent-stock. 
Silver-greys  and  chinchillas,  on  the  other  hand,  present  a  re- 
markable contrast  with  the  Himalayans  in  their  colour  whilst 
quite  young,  for  they  arc  bom  perfectly  black,  but  soon  assume 
their  characteristic  grey  or  silver  tints.  The  same  thing  occurs 
with  grey  horses,  which,  as  long  as  they  are  foals,  are  generally 
of  a  nearly  black  colour,  but  soon  become  grey,  and  get  whiter 
and  whiter  as  they  grow  older.  Hence  the  usual  rule  is  that 
Himalayans  arc  born  white  and  afterwards  become  in  certain 
parts  of  their  bodies  dark-coloiired ;  whilst  silver-greys  are 
born  black  and  afterwards  become  sprinkled  with  white. 
Exceptions,  however,  and  of  a  directly  opposite  nature, 
occasionally  occur  in  both  cases.  For  3'oung  silver-greys 
are  sometimes  born  an  warrens,  as  I  hear  from  Mr.  W.  Birch, 
of  a  cream-colour,  but  these  young  animals  ultimately  become 
black.  The  Himalayans,  on  the  other  hand,  sometimes  produce, 
as  is  stated  by  an  experienced  amateur, ^^  a  single  black  young 
one  in  a  litter ;  and  this,  before  two  months  elapse,  becomes 
perfectly  white. 

To  sum  up  the  whole  curious  case :  wild  silver-gre3's  may 
be  considered  as  black  rabbits  which  become  grey  at  an  early 
period  of  life.  When  they  are  crossed  with  common  rabbits, 
the  offspring  are  said  not  to  have  blended  colours,  but  to  take 
after  either  parent ;  and  in  this  respect  they  resemble  black 
and  albino  varieties  of  most  quadrupeds,  which  often  transmit 
their  colours  in  this  same  manner.  When  they  are  crossed 
with  chinchillas,  that  is,  with  a  paler  sub-variety,  the  young 
are  at  first  pure  albinoes,  but  soon  become  dark-coloured  in 

"  *  Phenomenon  in  Himalayan  Rabbits,*  in  *  Journal  of  Horticulture,*  Jan. 
27th,  1865,  p.  102. 
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certain  parts  of  their  bodies,  and  are  then  called  Himalayans. 
The  young  Himalayans,  however,  are  sometimes  at  first 
either  pale  grey  or  completely  black,  in  either  case  changing 
after  a  time  to  white.  In  a  future  chapter  I  shall  advance 
a  large  body  of  facts  showing  that,  when  two  varieties  are 
crossed  both  of  which  differ  in  colour  from  their  parent-stock, 
there  is  a  strong  tendency  in  the  young  to  revert  to  the 
aboriginal  colour ;  and  what  is  very  remarkable,  this  reversion 
occasionally  supervenes,  not  before  birth,  but  during  the 
gi'owth  of  the  animal.  Hence,  if  it  could  be  shown  that 
silver-greys  and  chincliillas  were  the  offspring  of  a  cross 
between  a  black  and  albino  variety  with  the  colours  intimately 
blended — a  supposition  in  itself  not  improbable,  and  supported 
by  the  circumstance  of  silver-greys  in  warrens  sometimes  pro- 
ducing creamy-white  young,  which  ultimately  become  black — 
then  all  the  above  given  paradoxical  facts  on  the  changes  of 
colour  in  silver-greys  and  in  their  descendants  the  Himalayans 
would  come  under  the  law  of  reversion,  supervening  at  dif- 
ferent periods  of  growth  and  in  different  degrees,  either  to  the 
original  black  or  to  the  original  albino  parent-variety. 

It  is,  also,  remarkable  that  Himalayans,  though  produced 
so  suddenly,  breed  true.  But  as,  whilst  young,  they  are 
albinoes,  the  case  falls  under  a  Yery  general  rule ;  albinism 
being  well  known  to  be  strongly  inherited,  for  instance  with 
white  mice  and  many  other  quadrupeds,  and  even  white 
flowers.  But  why,  it  may  be  asked,  do  the  ears,  tail,  nose, 
and  feet,  and  no  other  part  of  the  body,  revert  to  a  black 
colour  ?  This  apparently  depends  on  a  law,  which  generally 
holds  good,  namely,  that  characters  common  to  many  species 
of  a  genus — and  this,  in  fact,  implies  long  inheritance  from 
the  ancient  progenitor  of  the  genus — are  found  to  resist 
variation,  or  to  reappear  if  lost,  more  persistently  than  the 
characters  which  are  confined  to  the  separate  species.  Now, 
in  the  genus  Lepus,  a  large  majority  of  the  species  have  their 
ears  and  the  upper  surface  of  the  tail  tinted  black ;  but  the 
persistence  of  these  marks  is  best  seen  in  those  species  which 
in  winter  become  white  :  thus,  in  Scotland  the  L,  variabilis  ^^ 

"  G.  R.  Waterhouse,  *  Natural  History  of  Mammalia :  Rodents/ 1846,  pp.  52, 
60,  105. 
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in  its  winter  dress  has  a  shade  of  colour  on  its  nose,  and  the 
tips  of  its  ears  are  black :  in  the  L.  tibetanus  the  ears  are 
black,  the  upper  surface  of  the  tail  greyish-black,  and  the 
soles  of  the  feet  brown  :  in  L.  glacialia  the  winter  fur  is  pure 
white,  except  the  soles  of  the  feet  and  the  points  of  the  ears. 
Even  in  the  variously- coloured  fancy  rabbits  we  may  often 
observe  a  tendency  in  these  same  parts  to  be  more  darkly 
tinted  than  the  rest  of  the  body.  Thus  the  several  coloured 
marks  on  the  Himalayan  rabbits,  as  they  grow  old,  are 
rendered  intelligible.  I  may  add  a  nearly  analogous  case : 
fancy  rabbits  very  often  have  a  white  star  on  thei^  foreheads ; 
and  the  common  English  hare,  whilst  young,  generally  has, 
as  I  have  myself  observed,  a  similar  white  star  on  its 
forehead. 

When  variously  coloured  rabbits  are  set  free  in  Europe,  and 
are  thus  placed  under  their  natural  conditions,  they  generally 
revert  to  the  aboriginal  grey  colour ;  this  may  be  in  part  due 
to  the  tendency  in  all  crossed  animals,  as  lately  observed,  to 
revert  to  their  primordial  state.  But  this  tendency  does  riot 
always  prevail ;  thus  silver-grey  rabbits  are  kept  in  warrens, 
and  remain  true  though  living  almost  in  a  state  of  nature  ; 
but  a  warren  must  not  be  stocked  with  both  silver-greys  and 
common  rabbits ;  otherwise  "in  a  few  years  there  will  be 
none  but  common  greys  surviving. "^^^  When  rabbits  run 
wild  in  foreign  countries  under  new  conditions  of  life,  they 
by  no  means  always  revert  to  their  aboriginal  colour.  In 
Jamaica  the  feral  rabbits  are  described  as  having  been  "  slate- 
coloured,  deeply  tinted  with  sprinklings  of  white  on  the  neck, 
on  the  shoulders,  and  on  the  back ;  softening  off  to  blue- white 
under  the  breast  and  belly."  ^^  But  in  ihis  tropical  island 
the  conditions  were  not  favourable  to  their  increase,  and  they 
never  spread  widely,  and  are  now  extinct,  as  I  hear  from  Mr. 
E.  Hill,  owing  to  a  great  fire  which  occurred  in  the  woods. 
Babbits  during  many  years  have  run  wild  in  the  Falkland 

*•  Delamer on* Pigeons  and  Rabbits,*  have  become  feral  in  a  hot  country, 

p.  1 14.  They  can  be  kept,  however,  at  Loanda 

**  Gosse's    *  Sojourn    in   Jamaica,*  {see  Livingstone's  'Travels,'  p.  407). 

1851,  p.  441,  as  described  by  an  ex-  In  parts  of  India,  as  I  am  informed  by 

cellent  observer,  Mr.  R.  Hill.    This  is  Mr.  Blyth,  they  breed  well, 
the  only  known  case  in  which  rabbits 
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Islands;  they  are  abundant  in  certain  parts,  but  do  not 
spread  extensively.  Most  of  them  are  of  the  common  grey 
colour ;  a  few,  as  I  am  informed  by  Admiral  Sulivan,  are 
hare-coloured,  and  many  are  black,  often  with  nearly  symme- 
trical white  marks  on  their  faces.  Hence,  M.  Lesson  described 
the  black  variety  as  a  distinct  species,  under  the  name  of 
Le^us  magellanicus,  but  this,  as  I  have  elsewhere  shown,  is  an 
error.^^  Within  recent  times  the  sealers  have  stocked  some 
of  the  small  outlying  islets  in  the  Falkland  group  with 
rabbits ;  and  on  Pebble  I§let,  as  I  hear  from  Admiral  Sulivan, 
a  large  proportion  are  hare-coloured,  whereas  on  Rabbit  Islet 
a  large  proportion  are  of  a  bluish  colour,  which  is  not  else- 
where seen.  How  the  rabbits  were  coloured  which  were 
turned  out  of  these  islets  is  not  known. 

The  rabbits  which  have  become  feral  on  the  island  of  Porto 
Santo,  near  Madeira,  deserve  a  fuller  account.  In  1418  or 
1419,  J.  Gonzales  Zarco  ^^  happened  to  have  a  female  rabbit 
on  board  which  had  produced  young  during  the  voyage,  and 
he  turned  them  all  out  on  the  island.  These  animals  soon 
increased  so  rapidly,  that  they  became  a  nuisance,  and  actu- 
ally caused  the  abandonment  of  the  settlement.  Thirty- 
seven  years  subsequently,  Cada  Mosto  describes  them  as 
innumerable ;  nor  is  this  suprising,  as  the  island  was  not 
inhabited  by  any  beast  of  prey  or  by  any  terrestrial  mammal. 
We  do  not  know  the  character  of  the  mother-rabbit ;  but  it 
was  probably  the  common  domesticated  kind.  The  Spanish 
peninsula,  whence  Zarco  sailed,  is  known  to  have  abounded 
with  the  common  wild  species  at  the  most  remote  historical 
period ;  and  as  these  rabbits  were  taken  on  board  for  food,  it 
is  improbable  that  they  should  have  been  of  any  peculiar 
breed.  That  the  breed  was  well  domesticated  is  shown  by 
the  doe  having  littered  during  the  voyage.  Mr.  WoUaston, 
at  my  request,  brought  home  two  of  these  feral  rabbits  in 
spirits  of  wine ;  and,  subsequently,  Mr.  W.  Haywood  sent  to 

"  Darwin's*  Journal  of  Researches,*  Lisbon   in   1717,   entitled    *  Historia 

p.  193  ;  and  *  Zoology  of  the  Voyage  Insulana,'  written  by  a   Jesuit,  the 

of  the  Beagle :  Mammalia/  p.  92.  rabbits  were  turned  out  in  1420.  Some 

'*  Kerr's  *  Collection  of  Voyages,'  authors  believe  that  the  island  was 

vol.  ii.  p.  177  :  p.  205  for  Ca'iaMosto.  discovered  in  1413. 
According  to   a   work   published  in 
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me  three  more  specimens  in  brine,  and  two  alive.  These 
seven  specimens^  though  caught  at  different  periods,  closely 
i-Bseinlded  each  other.  They  were  full  grown,  as  shown  by 
the  state  of  their  boues.  Although  the  conditions  of  life  in 
Porto  Santo  are  evidently  highly  favourable  to  rabbits,  aa 
proved  by  their  extraordinarily  rapid  increase,  yet  they  difter 
oanapicuonsly  in  their  small  sisse  from  the  wild  Bngliah 
i"abbit*  Four  English  rabbits,  measured  from  the  inciBors  to 
the  anus,  varied  between  17  and  17}  iuehos  in  length;  whilst 
two  of  the  Porto  Santo  rabbits  were  only  Hi  and  15  inchea 
in  length.  But  the  decrease  in  eisic  is  best  shown  by  >veight ; 
four  wild  EngliBh  rabbits  avemged  3  lb.  5  oz.,  whilst  one  of 
the  Porto  Santo  rabbits,  whieh  had  lived  for  four  years  in  the 
Zoological  t hardens,  but  had  become  thin,  weighed  only  1  lb. 
9  oz.  A  fairer  test  is  afforded  by  the  comijarison  of  the  w^ell- 
cleaned  limb-bones  of  a  Porto  Santo  rabbit  killed  on  the  island 
with  the  same  bones  of  a  wild  English  rabbit  of  average  size, 
and  they  differed  in  the  proportion  of  ratlicr  less  than  five  to 
nine.  So  that  the  Porto  Santo  rabbit  a  have  decreased  nearly 
three  inches  in  length,  and  almost  half  in  weight  of  body.'-^* 
The  head  has  not  decreased  in  length  proi>t*rtionally  with  the 
body ;  and  the  capacity  of  the  brain  case  is»  as  we  shall 
hereafter  see,  singularly  variable,  I  pi^pared  four  skulls, 
and  these  resembled  each  other  more  closely  than  do  generally 
the  skuUsof  wHld  English  rabbits  ;  but  the  only  difference  in 
structure  which  they  presented  w^as  that  the  supra-orbital 
processes  of  the  frontal  bones  were  nari'owTr. 

In  colour  the  Porto  Santo  rabbit  differs  considerably  from 
the  common  rabbit ;  the  upper  surface  is  redder,  and  is  rarely 
interspersed  with  any  black  or  black-tipped  hairs.  The 
throat  and  certain  parts  of  the  under  surface,  instead  of  being 
pure  wdiitc,  are  generally  pale  grey  or  leaden  colour.  But 
the  most  remarkable  difference  is  in  the  ears  and  tail ;  I  have 
examined  many  fresh  English  rabbits,  and  the  large  collection 


'*  Something  of  the  s&mn  kind  has 
occurred  on  the  i&land  of  Li  pari, 
where,  nci-ordiug  to  Spailnn^aai 
(*  Vw^gednas  les  dctjx  SiciJes,*  quoted 
fay  Qodron,  'Dq  r£sj>&ce/  p,  364),  a 


couQtrjrman  tui'ued  out  some  rabbtts 
which  mttltiplkd  prodigiously;  but, 
says  SpallnnzaQi,  ^Ues  lapins  tie  Tile 
de  Lipari  aoat  plus  petits  que  cetj* 
qu'on  ^IfeTTs  en  dotneaticite," 
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of  skins  in  the  British  Museum  from  various  countries,  and 
all  have  the  upper  surface  of  the  tail  and  the  tips  of  the  eai-s 
clothed  with  blackish-grey  fur;  and  this  is  given  in  most 
works  as  one  of  the  specific  characters  of  the  rabbit.  Now 
in  the  seven  Porto  Santo  rabbits  the  upper  surface  of  the 
tail  was  reddish-brown,  and  the  tips  of  the  ears  had  no  trace 
of  the  black  edging.  But  here  we  meet  with  a  singular 
circumstance :  in  June,  1861, 1  examined  two  of  these  rabbits 
recently  sent  to  the  Zoological  Gardens,  and  their  tails  and 
ears  were  coloured  as  just  described ;  but  when  one  of  their 
dead  bodies  was  sent  to  me  in  February,  1865,  the  ears  were 
plainly  edged,  and  the  upper  surface  of  the  tail  was  covered 
with  blackish-grey  fur,  and  the  whole  body  was  much  less 
red  ;  so  that  under  the  English  climate  this  individual  rabbit 
had  recovered  the  proper  colour  of  its  fur  in  rather  less  than 
four  years ! 

The  two  little  Porto  Santo  rabbits,  whilst  alive  in  the  Zoo- 
logical Gardens,  had  a  remarkably  diflTerent  appearance  from 
the  common  kind.  They  were  extraordinarily  wild  and  active, 
so  that  many  persons  exclaimed  on  seeing  them  that  they  were 
more  like  large  rats  than  rabbits.  They  were  nocturnal  to 
an  unusual  degree  in  their  habits,  and  their  wildness  was  never 
in  the  least  subdued ;  so  that  the  superintendent,  Mr.  Bartlett, 
assured  me  that  he  had  never  had  a  wilder  animal  under  his 
charge.  This  is  a  singular  fact,  considering  that  they  are  de- 
scended from  a  domesticated  breed.  I  was  so  much  surprised  at 
it,  that  I  requested  Mr.  Haywood  to  make  inquiries  on  the  spot, 
whether  they  were  much  hunted  by  the  inhabitants,  or  per- 
secuted by  hawks,  or  cats,  or  other  animals  ;  but  this  is  not 
the  case,  and  no  cause  can  be  assigned  for  their  wildness. 
They  live  both  on  the  central,  higher  rocky  land  and  near 
the  sea- cliffs,  and,  from  being  exceedingly  shy  and  timid, 
seldom  appear  in  the  lower  and  cultivated  districts.  They 
are  said  to  produce  from  four  to  six  young  at  a  birth,  and 
their  breeding  season  is  in  July  and  August.  Lastly,  and 
this  is  a  highly  remarkable  fact,  Mr.  Bartlett  could  never 
succeed  in  getting  these  two  rabbits,  which  were  both  males, 
to  associate  or  breed  with  the  females  of  several  breeds  which 
were  repeatedly  placed  with  them. 
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If  tliG  history  of  tbeae  Porto  Santo  rabbits  had  not  been 
known,  most  naturalists,  on  observing  their  much  reduced 
size,  their  colour,  reddish  above  and  grey  benea.th,  their  tails 
and  cars  not  tipped  with  black,  would  have  ranked  them  as  a. 
distinct  species.  They  would  ha\'e  been  strongly  confirmed 
in  this  view  by  seeing  thtim  alive  in  the  Zoological  Gardens, 
and  hearing  that  they  refused  to  couple  with  other  rabbits. 
Yet  this  rabbit,  which  there  can  be  little  doubt  w^ould  thus 
have  been  ranked  as  a  distinct  speeics,  as  certainly  originated 
r^ince  the  year  1420.  Fiuall^^  from  the  three  cases  of  the 
rabbits  which  have  run  wild  in  I'orto  Santo,  Jamaica,  and 
the  Falkland  Islands,  we  see  that  these  animals  do  not,  under 
new  conditions  of  life,  revert  to  or  retain  their  aboriginal  cha- 
racter, as  is  so  generally  afcserted  to  be  the  case  by  most 
authors* 

Osteohgical  Characiers, 

'When  we  remember,  on  the  one  hand,  how  frequently  it  is 
stated  that  important  parts  of  the  stnicture  never  vary  ;  and, 
oil  the  other  hand,  on  what  small  differences  in  the  skeleton 
fossil  species  have  often  been  founded,  the  variability  of  the 
skull  and  of  some  other  bones  in  the  domesticated  rabbit  well 
deserves  attention.  It  must  not  be  supposed  that  the  more 
impoi-tant  difierences  immediately  to  be  descril>ed  strictly 
chanicterise  any  one  breed ;  all  that  can  be  said  is,  that  they 
are  generally  present  in  certain  breeds.  We  should  bear  in 
mind  that  selection  has  not  been  applied  to  fix  any  character 
in  the  skeleton,  and  that  the  animals  have  not  had  to  support 
themselves  under  uniform  habits  of  life.  We  cannot  account 
for  most  of  the  differences  in  the  skeleton  ;  but  w^e  shaD  see 
that  the  increased  sisse  of  the  body,  dne  to  careful  nurture  and 
continued  selection,  has  affecte^l  the  head  in  a  particular 
na-anner.  Even  the  elongation  and  lopping  of  the  ears  have 
influenced  in  a  small  degree  the  form  of  the  whole  skull. 
The  w^ant  of  exercise  has  apparently  modified  the  pi-opor- 
tional  length  of  the  limha  in  comparison  with  that  of  the 
body. 

As  a  standard  of  comparison,  1  prepared  skeletons  of  two  wild 
rabbits  from  Kent^  one  from  the  Shetland  Islands,  and  one  from 
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• 
Antrim  in  Ireland.    As  all  the  bones  in  these  four  specimens  from 
such  distant  localities  closely  resembled  each  other,  presenting 
scarcely  any  appreciable  difference,  it  may  be  concluded  that  the 
bones  of  the  wfld  rabbit  are  generally  uniform  in  character. 

SkuU, — I  have  carefully  examined  skulls  of  ten  large  lop-eared 
rabbits,  and  of  five  common  domestic  rabbits,  which  latter  difler  from 
the  lop-eared  only  in  not  having  such  large  bodies  or  ears,  yet  both 
larger  than  in. the  wild  rabbit.  First  for  the  ten  lop-eared  rabbits  : 
in  all  these  the  skull  is  remarkably  elongated  in  comparison  with 
its  breadth.  In  a  wild  rabbit  the  length  was  315  inches,  in  a  large 
fancy  rabbit  4*3 ;  whilst  the  breadth  of  the  cranium  enclosing  the 
brain  was  in  both  almost  exactly  the  same.  Even  by  taking  as  the 
standard  of  comparison  the  widest  part  of  the  zygomatic  arch,  the 
skulls  of  the  lop-eared  are  proportionally  to  their  breadth  three- 
qimrters  of  an  inch  too  long.  The  depth  of  the  head  has  increased 
almost  in  the  same  proportion  with  the  length ;  it  is  the  breadth 
alone  which  has  not  increased.  The  parietal  and  occipital  bones 
enclosing  the  brain  are  less  arched,  both  in  a  longitudinal  and 
transverse  line,  than  in  the  wild  rabbit,  so  that  the  shape  of  the 
cranium  is  somewhat  different.  The  surface  is  rougher,  less  cleanly 
sculptured,  and  the  lines  of  sutures  are  more  prominent. 

Although  the  skulls  of  the  large  lop-eared  rabbits  in  comparison 
with  those  of  the  wild  rabbit  are  much  elongated  relatively  to  their 
breadth,  yet,  relatively  to  the  size  of  body,  they  are  far  from  elon- 
gated. The  lop-eared  rabbits  which  I  examined  were,  though  not 
fiat,  more  than  twice  as  heavy  as  the  wild  specimens ;  but  the  skull 
was  very  far  from  being  twice  as  long.  Even  if  we  take  the  fairer 
standard  of  the  length  of  body,  from  the  nose  to  the  anus,  the  skull 
is  not  on  an  average  as  long  as  it  ought  to  be  by  a  third  of  an  inch. 
In  the  small  feral  Porto  Santo  rabbit,  on  the  other  hand,  the  head 
relatively  to  the  length  of  body  is  about  a  quarter  of  an  inch  too 
long. 

This  elongation  of  the  skull  relatively  to  its  breadth,  I  find  a 
universal  character,  not  only  with  the  large  lop-eared  rabbits,  but 
in  all  the  artificial  breeds ;  as  is  well  seen  in  the  skull  of  the  Angora. 
I  was  at  first  much  surprised  at  the  fact,  and  could  not  imagine  why 
domestication  could  produce  this  uniform  result ;  but  the  explana- 
tion seems  to  lie  in  the  circumstance  that  during  a  number  of  gene- 
rations the  artificial  races  have  been  closely  confined,  and  have  had 
little  occasion  to  exert  either  their  senses,  or  intellect,  or  voluntary 
muscles;  consequently  the  brain,  as  wo  shall  presently  more  fully 
see,  has  not  increased  relatively  with  the  size  of  body.  As  the  brain 
has  not  increased,  the  bony  case  enclosing  it  has  not  increased,  and 
this  has  evidently  affected  through  correlation  the  breadth  of  the 
entire  skull  from  end  to  end. 

In  all  the  skulls  of  the  large  lop-eared  rabbits,  the  supra-orbital 
plates  or  processes  of  the  frontal  bones  are  much  broader  than  in 
the  wild  rabbit,  and  they  generally  project  more  upwards.  In  the 
zygomatic  arch  the  posterior  or  projecting  point  of  the  malar-bone 


122 


DOMESTIC  rabbits: 


CKAf,  IV, 


is  broader  and  bluntar ;  aaid  in  tho  specinieT],  fig,  8,  it  is  eo  in  a 
remarkable  degree.  This  point  approaches  nearer  to  the  auditory 
meatus  than  in  the  ivild  rabbity  as  may  bo  best  seen  in  fig.  8 ;  but 
this  circumBtancti  mainly  depends  on  tlie  changed  direction  of  the 


Fig.  e-^SkulI  of  wild  Habbil.gf  tiatfiral  siw. 


meatus.  The  inter-parietal  bone  (see  fig.  9)  differs  mne-h  in  shape 
in  the  several  skulls;  generally  it  is  more  oval,  that  is  more  ex- 
tended in  the  line  of  the  longitudinal  axis  of  the  skull,  than  in  the 
wild  rabbit.    The  posterior  margin  of  "the  square  raised  plat- 
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Fig  S.— P4trt  of  Zjffanitilc  AtcTi\  thtmlTiR  lh« 
proJcctlTig  end  of  ike  ii^ttlar  biiie  of  IJie 
nuititijry  mrntiii^  ot  patuml  E,]iff.  Upper 
rrEUre,  Wild  llabbit.  lower  figure.  Lop- 
cared*  ham  wioured  iiftbbiu 


foim*^  of  tlie  occiput,  instead  of  being  tixmcated,  or  projecting  elightlj 

as  in  the  wild  rabbity  is  in  most 

lop-eared  rabbits  pointed,  as  in 

fi  g,  9 ,  C .    Tho  par JiTO  aRt oi  ds  r el  a- 

tively  to  the  size  of  the  skull  am 

gcnerHlly  much  thicker  than  in 

the  wi[d  rabbit. 

The  occipital  foramen  (fig*  10) 
presents  somo  remarkablo  difibr- 
euces:  in  the  wild  rabbit,  tho 
lower  edge  between  the  condyles 
is  considerably  and  almost  angu- 
larly bolbwcd  out,  and  the  upper 
edge  -is  deeply  and  equarely 
notched;  hence  the  longitudinal 
iuds  exceeds  the  transverse  axis. 
In  the  skulls  of  the  lop-eared 
rabbits  the  transverse  axis  ex- 
ceetls  the  longitudinal;  for  in 
none  of  these  skulls  was  the 
lower  edge  between  the  condyles 
BO  deeply  hollowed  out ;  in  five 
of  them  there  was  no  upper 
square  notch,  in  thrt-e  there  was  a  trace  of  the  motchj  and  in  two 
alono  it  was  wo  11  developed,  a  D  c 

These  differences  in  the 
shape  of  the  foramen  are 
remarkable,  considering 
that  it  gives  passage  to  so 
important  a  structure  as 
the  spinal  marrow,  though 
apparently  the  out  lino  of 
the  latter  is  not  affected 
by  the  ^hape  of  the  pasM|;e. 

In  all  the  skid  is  of  tlio 
largo  lop-eared  rabbits,  the 
lx)ny  auditory  meatus  is  conspicuously  larger  than  in  tlie  wild 
rabbii  In  a  skull  4 "3  inches  a  ti 

in  lentrth^  and  wliich  barely 
exceeded  in  breadth  the 
skull  of  a  wild  rabbit 
{which  was  3*15  inches  in 
length),  the  longer  diameter 
of  the  meattis  was  exactly 
twice  as  gi*at.  Tlie  orifice 
is  more  compressed,  and 
itB  Jnargiu  on  tlie  side  nearest  the  skull  stands  up  higher  than 


Flff.9. — PtJ5teriorcrnI  of  *fcull,  nf  rfOiturnl  sIkc,  aliciwliii^ 
<hc  fntur-puriot.il  buue,  A.  Wild  llaljbit.  B.  Feral 
llabbit  from  Isliiml  of  P,  Sim  to,  acj.r  Madelnk, 
C.  Lurgc  Lup-earcd  Kobblt. 


A.  Wild  Rabbit  j  H.  Lafge  Loi^earttt  RuhtM, 


*•  WiUerhousp,  *  ^iat,   Hist,  Mammallo,*  vol.  it.  p.  36. 
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the  outer  side.  The  whole  meatus  is  directed  more  forwards 
As  in  breeding  lop-eared  rabbits  the  length  of  the  ears,  and 
their  consequent  lopping  and  lyiDg  flat  on  the  fee©,  are  the 
chief  points  of  excellence,  tbere  can  hardly  be  a  doubt  that  the 

grtat  chwDge  in  the  size, 
foiiu,  and  direction  of  the 
bony  meatus,  relatively  to 
thia  satno  part  in  the  wild 
rabbit,  is  dne  to  the  con- 
tinued geleetion  of  indi- 
yiduals  hriying  larger  and 
larger  ears.  The  influence 
of  the  external  ear  on  the 
bony  meatus  is  well  ehown 
m  the  skulls  (I  have  ex: 
amined  three)  of  half-lops 
(see  fig.  5),  in  which  one  ear 
stands  upright,  and  the  other 
and  loiiger  ear  bargs  down ; 
for  in  these  skiills  there  was 
a  plain  difference  ia  the 
form  and  direction  of  the 
bony  meatus  on  the  two 
sides.  But  it  is  a  much 
more  interesting  fact,  that 
the  changed  direction  and 
increased  size  of  the  bony 
meatus  have  slightly  affected 
on  the  same  side  the  struc- 
ture of  the  whole  skull.  I 
here  give  a  drawing  (fig,  11) 
of  the  skull  of  a  halt-lop  \  and 
it  may  he  observed  that  the 
suture  between  the  parietal 
and  frontal  bones  does  not 
rua  strictly  at  right  angles 
to  the  longitudinal  axis  of 
the  skull;  the  left  frontal 
hone  projects  beyond  the 
right  one ;  both  the  posterior 
and  anterior  margins  of  the 
left  zygomatic  arch  on  the 
side  of  the  lopping  ear  stand 
a  little  in  advance  of  the 
t*orresponding  bones  on  the 
opposite  side.  Even  the  lower  jaw  is  affected,  and  the  condyles  are 
not  quite  symmetrical,  that  on  the  left  standing  a  little  in  advance 
of  that  on  the  right.  This  seems  to  me  a  remarkable  case  of 
correlation  of  growth.    Who  would  have  sunnised  that  by  keeping 


4 


F^t.  11.— Sfcnll,  of  OMtDm!  et»,  of  HalMop  Rabbit, 
MKiwling  the  ctlfTcTfiit  dlrtrtion  of  tbo  auditory 
ItieotQft  on  Ihi^  two  Rides,  dticI  Ihe  cDnsfqui-bt 
^/mnet)^  diiloril-^n  of  the  slculL  Tue  left  ear  of 
the  Animal  (or  right  eide  tf  flgurt)  lopped 
forwatds. 
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an  animal  during  many  generations  under  confinement,  and  so 
leading  to  the  disuse  of  the  muscles  of  the  ears,  and  by  continually 
selecting  individuals  with  the  longest  and  largest  ears,  he  would 
thus  indirectly  have  affected  almost  every  suture  in  the  skull  and 
the  form  of  the  lower  jaw ! 

In  the  large  lop-eared  rabbits  the  only  difference  in  the  lower 
jaw,  in  comparison  with  that  of  the  wild  rabbit,  is  that  the  posterior 
margin  of  the  ascending  ramus  is  broader  and  more  inflected.  The 
teeth  in  neither  jaw  present  any  difference,  except  that  the  small 
incisors,  beneath  the  large  ones,  are  proportionately  a  little  longer. 
The  molar  teeth  have  increased  in  size  proportionately  with  the 
increased  width  of  the  skull,  measured  across  the  zygomatic  arch, 
and  not  proportionally  with  its  increased  length.  The  inner  line  of 
the  sockets  of  the  molar  teeth  in  the  upper  jaw  of  the  wild  rabbit 
forms  a  perfectly  straight  line ;  but  in  some  of  the  largest  skulls  of 
the  lop-eared  this  line  was  plainly  bowed  inwards.  In  one  specimen 
there  was  an  additional  molar  tooth  on  each  side  of  the  upper  jaw, 
between  the  molars  and  premolars;  but  these  two  teeth  did  not 
correspond  in  size;  and  as  no  rodent  has  seven  molars,  this  is 
merely  a  monstrosity,  though  a  curious  one. 

The  five  other  skulls  of  common  domestic  rabbits,  some  of  which 
approach  in  size  the  above-described  largest  skulls,  whilst  the 
others  exceed  but  little  those  of  the  wild  rabbit,  are  only  worth 
notice  as  presenting  a  perfect  gradation  in  all  the  above-specified 
diflferences  between  the  skulls  of  the  largest  lop-eared  and  wild 
rabbits.  In  all,  however,  the  supra-orbital  plates  are  rather  larger, 
and  in  all  the  auditory  meatus  is  larger,  in  conformity  with  the 
increased  size  of  the  external  ears,  than  in  the  wild  rabbit.  The 
lower  notch  in  the  occipital  foramen  in  some  was  not  so  deep  as  in 
the  wild  rabbit,  but  in  all  five  skulls  the  upper  notch  was  well 
develoi)ed. 

The  skull  of  the  Angora  i-abbit,  like  the  latter  five  skulls,  is  inter- 
mediate in  general  proportions,  and  in  most  other  characters,  between 
those  of  the  largest  lop-eared  and  wild  rabbits.  It  presents  only 
one  singular  character :  though  considerably  longer  than  the  skull 
of  the  wild  rabbit,  the  breadth  measured  within  the  posterior  supra- 
orbital fissures  is  nearly  a  third  less  than  in  the  wild.  The  skulls 
of  the  silver-grey,  and  chinchilla  and  Himalayan  rabbits  are  more 
elongated  than  in  the  wild,  with  broader  supra-orbital  plates,  but 
differ  little  in  any  other  respect,  excepting  that  the  upper  and  lower 
notches  of  the  occipital  foramen  are  not  so  deep  or  so  well  developed. 
U'he  skull  of  the  Moscow  rabbit  scarcely  differs  at  all  from  that  of  the 
wild  rabbit.  In  the  Porto  Santo  feral  rabbits  the  supra-orbital  plates 
are  generally  narrower  and  more  pointed  than  in  our  wild  rabbits. 

As  some  of  the  largest  lop-eared  rabbits  of  which  I  prepared 
skeletons  were  coloured  almost  like  hares,  and  as  these  latter  animals 
and  rabbits  have,  as  it  is  affirmed,  been  recently  crossed  in  France, 
it  might  be  thought  that  some  of  the  above-described  characters 
had  been  derived  from  a  cross  at  a  remote  period  with  the  hare. 
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Consequently  I  esamxned  skulls  of  the  hare,  but  no  light  could  thug 
be  thrown  on  the  peculiarities  of  the  skulls  of  tlie  larger  rabbits* 
It  is,  liowevtir^  an  interesting  fact,  as  illustrating  the  law  that 
Tarietiea  of  one  species  often  assume  the  characters  of  otber  species 
of  tlic  E?oine  genus,  that  I  found,  on  comparing  the  skulls  of  ten 
epedea  of  bares  in  the  British  Mugeumj  that  they  diffei*ed  from  each 
other  chiefly  in  the  very  same  ixjinte  in  which  domastic  rabbits 
vai-y, -namely,  in  general  proportions,  in  the  form  and  sizo  of  the 
subra-orbital  plates,  in  the  form  of  the  free  end  of  the  malar  bonej 
and  in  the  line  of  suture  sci>arating  the  occipital  and  frontal  bones, 
MoreoTer  two  eminently  vnriable  characters  in  the  domestic  rabbit, 
namely,  the  outline  of  the  occipital  foramen  imd  the  shape  of  the 
*' raised  platform"  of  the  occiput,  were  likewise  Yariable  in  two 
instances  in  the  same  species  of  hare, 

VerUbriB. — The  number  is  uniform  in  all  the  skeleions  which  I 
have  examined,  with  two  exceptions,  namely,  in  one  of  the  small 
feral  Porto  Santo  rabbits  attd  in  one  of  the  largest  lop-eared  kmds; 
both  of  these  had  as  usual  seven  cervical,  twelve  dorsat  with  ribs, 
but,  instead  of  ee\"en  lumbar,  l>otb  had  eight  lumbar  vertcbrjB. 
This  is  remarkable,  as  Gervais  gives  seven  as  the  number  far  the 
whole  genus  Lepus.  The  caudal  vertebrie  apparently  diiTcr  by 
two  or  three,  but  I  did  not  attend  to  them,  and  they  are  difficult  to 
count  witli  certainty. 

In  the  first  cervical  vertebra,  or  atlas,  the  anterior  margin  of  the 
neural  arch  varies  a  little  in  wild  s^Tecimens,  being  either  nearly 
smoothj  or  furnished  with  a  small  supra-mediau  atlarttoid  process; 

I  have  figured  a  specimen  with  the 
1  argest  process  (a)  wh  i  ch  I  have  seen ; 
but  it  will  be  observed  how  inferior 
this  is  in  size  and  different  in  shape 
to  that  in  a  large  lop-eared  rabbit. 
In  the  latter,  the  infra-median  pro- 
cess (h)  is  also  proportionally  much 
thicker  and  longer  The  alfe  are  & 
little  squarer  in  outline. 

Third  cervical  vtrtebm, — In  the 
wild  rabbit  (Sg.  13,  a  a)  this  ver- 
tebra, viewed  on  the  inferior  surface, 
has  a  transverse  process,  whicli  is 
directed  obliquely  backwards,  and 
consists  of  a  single  pointed  bar ;  in 
the  fourth  vertebra  this  process  is 
^  slightly  forked  in  the  middle.    In  the 

FJjr-iJ^AtijyiVCTteiww^oirniiJuriiiskp;  ]a,rge  lop-eared  rabbits  this  process 
Upper  fipurL',  >viid  Rubwt.  I  .>wer  (»  'f  )  IS  forked  m  the  third  veHebra, 
flgi>r«?,  Hflri)  cQtoun  d,  hrgc^  Lnpncorpd   fts  in  the  fourtli  of  the  wiTd  rabbit. 

RabbM.     a,  inpm  mf-llin,  fttlimtoFd    t>„|.    ii,„   third    pervipil   VPTtcblSB    of 
pTOCfiflfii  6,  In fra^mrfJAD  process  ft  ,  i  .     ccrvicai  ^eTECOis   or 

the  wjhl  and  lop-eared  (a  &,  b  h) 
rabbits  differ  more  conspicuously  when  their  anterior  articular 


Ghap.IV.       differences  IK  THEIB  SKELETONS. 


127 


Fig.  13.— Third  Cervical  Vertebrap,  of  natural  size, 
of— A.  Wild  Rabbit;  B.  Hare-culoured,  large, 
Lop-cared  Rabbit,  a,  a,  inferior  surface;  6,  b, 
anterior  articular  surfaces. 


surfaces  are  compared ;  for  the  extremities  of  the  antero-dorsal  pro- 
cesses in  the  wild  rabbit  are  simply  rounded,  whilst  in  the  lop-eared 
they  are  trifid,  with  a  deep 

central   pit.     The    canal  ^  » 

for  the  spinal  marrow  in 
the  lop-eared  (b  b)  is  more 
elongated  in  a  transverse 
direction  than  in  the  wild 
rabbit;  and  the  passages 
for  the  arteries  are  of  a 
shghtly  different  shape. 
These  seyeral  differences 
in  this  vertebra  seem  to 
me  well  deserving  atten- 
tion. 

First  dorsal  vertebra. — 
Its  neural  spine  varies  in 
length  in  the  wild  rabbit ; 
being  sometimes  very 
short,  but  generally  more 
than  half  as  long  as  that 
of  the  second  dorsal;  but  I  have  seen  it  in  two  large  lop-eared 
rabbits  three-foui-ths  of  the  length  of  that  of  the  second  dorsal 
vertebra. 

Ninth  and  tenth  dorsal  vertebrae. — In  the  wild  rabbit  the  neural 
spine  of  the  ninth  vertebra  is  just  perceptibly  thicker  than  that  of 
the  eighth ;  and  the  neural  spine  of  the  tenth  is  plainly  thicker  and 
shorter  than  those  of  all  the  anterior  vertebrae.  In  the  large  lop- 
eared  rabbits  the  neural  spines  of  the  tenth,  ninth,  and  eighth  vertebrae, 
and  even  in  a  slight  degree  that  of  the  seventh,  are  very  much 
thicker,  and  of  somewhat  different  shape,  in  comparison  with  those 
of  the  wild  rabbit.  So  that  this  part  of  the  vertebral  column  differs 
considerably  in  appearance  from  the  same  part  in  the  wild  rabbit, 
and  closely  resembles  in  an  interesting  manner  these  same  vertebrae 
in  some  speaies  of  hares.  In  the  Angora,  Chinchilla,  and  Hima- 
layan rabbits,  the  neural  spines  of  the  eighth  and  ninth  vertebrae 
are  in  a  slight  degree  thicker  than  in  the  wild.  On  the  other  hand, 
in  one  of  the  feral  Porto  Santo  rabbits,  which  in  most  of  its  cha- 
racters deviates  from  the  common  wild  rabbit,  in  a  direction 
exactly  opposite  to  that  assumed  by  the  large  lop-eared  rabbits,  the 
neural  spines  of  the  ninth  and  tenth  vertebrae  were  not  at  all  larger 
than  those  of  the  several  anterior  vertebrae.  In  this  same  Porto 
Santo  specimen  there  was  no  trace  in  the  ninth  vertebra  of  the 
anterior  lateral  processes  (see  woodcut  14),  which  are  plainly  deve- 
loped in  all  British  wild  rabbits,  and  still  more  plainly  developed 
in  the  large  lop-eared  rabbits.  In  a  "half- wild  rabbit  from  Sandon 
Park,*®  a  haemal  spine  was  moderately  well  developed  on  the  under 


*•  These  rabbits  have  run  wild  for 
a  considerable  timo  in  Sandon  Park, 


and  in  other  places  in  Staffordshire 
an-l  Shropshire.     They  orginated,  as 
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Bide  of  the  twdftli  dorsal  verteLrflj  and  I  haTe  seen  this  in  no  other 
Bpeciinen* 


Jiff*  U^^DoT^I  VertcbTi,  rrtm  sixth  ta  tenth  inclusive,  at  natural  eiie,  vlewPd  l4teri.Uy» 
A.  Wild  ^hUU     B.  i^iw^»  H«ie^uli>urid,  fio  ralk'ti  ispttnl^Ei  RmbbSt. 

£wm&«r  rcrfc&rffi, — I  Imvo  stated  that  in  two  cases  there  irer# 
^  ^  eight  instead  of  seven  lumbar  yertebrf©.    The 

^      third  lumbar  Yertebrie  in  one  sktiletoii  of  a 

IXEi^    wild  Britisli  rabbit,  and  in  one  of  the  Porto 
M       %M    ^^^*^  ^*^^^^^  rabbits^    had  a    hsemal   spine; 
ll        iM     ^^'^^^^^  ^^  ^^^^^  skeletons  of  large  lop-eared 
11        \W     rabbits,  and  in  the  Himalayan  rabbit,  this 
II  I     same  yertebra  had  a  well  developed  3isem&l 

m        J I        I'd  vis. —In  four  wikl  si>ecimens  this  bona 
(H    ^^  almost  absolutely  identical  in  shape ;  but 
W     in   several    domeatioated   breeds   sliades   of 
differences  tonlcl  bo  distinguished.     In  the 
Fijr.  is—Temiiiitti  iKjne  of  hvgQ  lop-eurcd  rabbits,  the  wholo  upper  part 
bteriinuj,  CKf  ndturni  6(ii%   of  the  ilium  is  Btraighter,  or  less  splayed  out- 
^ioS,?^?^^.ri"iS  >vard«,  tlitin  m  the  wild  rabUt;   and  the 
C-  Hiire-«)ioured  Spaoisti  tuberosity  on  the  mner  hp  of  the  anterior 

£2?  Mg/e^o/'  J^Mmr  ^"^  ^^P? ^"^  ^'^^^  ^^  ^^^  ^*^™  ^*  proporUonaliy 
iTti™iar%xiT^mity  «r  n  more  prommcnt. 

wfl*  brofceti,  and  kas  bwa       Sttrjimn. — The  posterior  end  of  the  pos- 
ropro*  terior  sternal  bono  in  the  wild  rabbit  (fig.  lb, 
A)  m  thin  and  slightly  enlarged ]  in  Kome  of 
the  large  lop-eared  rabbits  (b)  it  is  much  moro  enlarged  towards 


AccUkntAlly 
■rated.) 


thus 


I  have  been  informed  by  tbft  game- 
keeper, from  viirioiiisly-coloTiTed  do- 
nief»tic  mbbtts  which  hjid  been  tiirned 
out.  The  J-  vary  in  colour  j  bnt 
many    are    symmQtrkally    coluiirijd. 


being  white  \?ith  n  streak  along  tke 
Bpinc,  11  mi  with  the  ears  and  certain 
mnrks  siboat  the  heed  of  fl  blacki*h* 
grey  tint.  They  liftve  rather  longflT 
bodies  thna  common  rabbits. 
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the  extremity;  whilst  in  other  specimens  (o)  it  keeps  nearly  of 
the  same  breadth  from  end  to  end^  but  is  much  thicker  at  the 
extremity. 

Scaptda. — The  acromion  sends  out  a  rectangular  bar,  ending  in  an 
oblique  knob,  which  latter  in  the  wild  rabbit  (llg.  16,  a)  varies  a  little 
in  shape  and  size,  as  docs 
the  apex  of  the  acromion  in 
sharpness,  and  the  part  just 
below  the  rectangular  bar  in 
breadth.  But  the  variations 
in  these  respects  in  the  wild 
rabbit  are  very  slight :  whilst 
in  the  large  lop-eared  rabbits 
they  are  considerable.  Thus 
in  some  specimens  (b)  the 
oblique  terminal  knob  is  de- 
veloped into  a  short  bar, 
forming  an  obtuse  angle  with 
the  rectangular  bar.  In 
another  specimen  (c)  these 
two  unequal  bars  form  nearly 
a  straight  line.  The  apex  of 
the  acromion  varies  much  in 
breadth  and  sharpness,  as 
may  be  seen  by  comparing 
figs.  B,  c,  and  d. 

Limhs.— In  these  I  could 
detect  no  variation;  but  the 
bones  of  the  feet  were  too  troublesome  to  compare  with  much  care. 

I  have  now  described  all  the  differences  in  the  skeletons 
which  I  have  observed.  It  is  impossible  not  to  be  struck  with 
the  high  degree  of  variability  or  plasticity  of  many  of  the 
bones.  We  see  how  erroneous  the  often-repeated  statement 
is,  that  only  the  crests  of  the  bones  which  give  attachment  to 
muscles  vary  in  shape,  and  that  only  parts  of  slight  import- 
ance become  modified  under  domestication.  No  one  will  say,  for 
instance,  that  the  occipital  foramen,  or  the  atlas,  or  the  third 
cervical  vertebra  is  a  part  of  slight  importance.  If  the  several 
vertebruB  of  the  wild  and  lop-eared  rabbits,  of  which  figures 
have  been  given,  had  been'  found  fossil,  paleontologists  would 
have  declared  without  hesitation  that  they  had  belonged  to 
distinct  species. 

The  effects  of  the  me  and  disuse  of  parts.— In  the  large  lop-eared 
rabbits  the  relative  proportional  length  of  the  bones  of  the  same  leg, 
and  of  the  front  and  nind  legs  compared  with  each  other,  have 


Fig.  16. — Acromion  of  Scapula,  of  natural  size. 
A.  Wild  Rabbit.  B.  Q  D,  Large,  Lop-eared 
Rabbits. 
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remained  nearly  the  eame  as  in  the  "wild  rabbit ;  but  in  weighty  the 
bones  of  the  hind  legs  apparently  have  not  increased  m  due  pro- 
portion with  the  front  legs.  The  weight  of  the  whole  Ixxly  in  the 
large  rabbits  examioed  by  me  was  from  twice  to  twice  and  a  half  as 
great  as  timt  of  the  wild  ratibit ;  and  the  weight  of  the  hopes  of  the 
front  and  hind  limbs  taken  together  (ejtcluding  the  feet,  on  act;onnt 
of  the  difflcnlty  of  ckaning  bo  many  small  bones)  has  increased  in 
the  large  lop-eared  rabbits  in  iieaTly  the  same  proportian;  con- 
eequently  in  dne  proportion  to  the  weight  of  body  which  they  have 
to  fiupport.  If  we  take  the  Jength  of  the  body  as  tho  standard  of 
comparison,  the  limbs  of  t!ie  large  rabbits  have  not  increased  in 
length  in  due  proportion  by  one  inch  and  a  half.  Again,  if  we  take 
as  the  standard  of  comparison  the  length  of  the  sknll,  which,  as  we 
have  before  seen,  has  not  increased  in  length  in  dne  proi>ortion  to 
the  length  of  body,  the  limbs  will  be  found  to  be,  proportionally 
with  those  of  the  wild  rabbit,  from  half  to  three-quarters  of  an  inch 
too  short.  Hence,  whatever  standard  of  comparison  be  tali  en,  the 
]imh'boi5es  of  the  large  lop-eared  rabbits  have  not  increased  in 
len^h,  tliough  they  have  in  w^cight,  in  full  proportion  to  the  other 
parts  of  the  frame ;  and  this,  I  presume,  may  be  accounted  for  by 
the  inactive  life  which  durinoj  many  generations  they  liave  spent. 
Nor  has  the  scapula  inereastd  in  length  in  due  proportion  to  the 
increased  length  of  the  body. 

The  capacity  of  the  osseous  case  of  the  brain  is  a  more  inteT#eting 
point,  to  which  I  wag  led  to  attend  by  finding,  as  preTioualy  Btated, 
that  with  all  domesticated  rabbits  the  length  of  the  skull  relatively 
to  its  breadth  hfus  gieatly  increased  in  comparison  with  that  of  the 
wild  rabbits.  If  we  had  possessed  a  large  nnmber  of  domesticated 
rabbits  of  nearly  the  same  size  with  the  w-ild  rabbits,  it  would  have 
been  a  simj^le  task  to  have  measnred  and  compared  the  capacities 
of  their  skulls.  But  this  is  not  the  case :  almost  all  the  domestic 
breeds  have  larger  bodies  than  wild  rabbits,  and  the  lop-cared  kinds 
are  more  than  double  t!>eir  weight.  As  a  small  animal  has  to  exert 
its  senses,  intellect,  and  instincts  equally  with  a  large  animal,  we 
ought  not  by  any  means  to  expect  an  animal  twice  or  thrice  as  larire 
as  another  to  have  a  brain  of  double  or  treble  the  size.^  Now, 
nfter  weighing  the  bodies  of  four  wild  rabbits,  and  of  four  large  but 
not  fattened  lop  eared  rabbits,  I  find  that  on  an  average  tlie  wild 
are  to  the  lop-eared  in  weight  as  1  to  2d7 ;  in  average  length  of 
body  as  1  to  I'll ;  whilst  in  cupacity  of  skull  they  are  as  1  to"  I'15. 
Hence  we  see  that  the  capacity  of  the  skull,  and  consequently  the 
sisie  of  the  brain,  has  increased  but  little,  relatively  to  the  increased 
size  of  the  body ;  and  this  fact  explains  the  narrowness  of  the  skull 
relatively  to  its  length  in  all  domestic  rabbits. 


*^  See  Prof.  Owen's  remarks  cm  this 
pubject  la  hi*  paper  on  the  *  Zoological 
Sigaificanc*^  df  the  BritlD,  &c.,<jf  Mita, 
&G,,*   read   before   Bifit,    Ass{>ciatiDDj 


1862 :    with   respect    ta    Blr^f^ 
^Proc.  Zoolog.  Soe./  Jan.   lllh,  18+8, 
p.  8. 
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In  the  upper  half  of  the  following  table  I  have  given  the  measure- 
ments of  the  skull  of  ten  wild  rabbits ;  and  in  the  lower  half,  of 
eleven  thoroughly  domesticated  kinds.  As  these  rabbits  differ  so 
greatly  in  size,  it  is  necessary  to  have  some  standard  by  which  .to 
compare  the  capacities  of  their  skulls.  I  have  selected  the  length 
of  skull  as  the  best  standard,  for  in  the  larger  rabbits  it  has  not,  as 
already  stated,  increased  in  length  so  much  as  the  body ;  but  as  the 
skull,  like  every  other  part,  varies  in  length,  neither  it  nor  any  other 
part  affords  a  perfect  standard. 

In  the  first  column  of  figures  the  extreme  length  of  the  skull  is 
given  in  inches  and  decimals.  I  am  aware  that  these  measurements 
pretend  to  greater  accuracy  than  is  possible;  but  I  have  found  it 
the  least  trouble  to  record  the  exact  length  which  the  compass  gave. 
The  second  and  third  columns  give  the  length  and  weight  of  body, 
whenever  these  observations  were  made.  The  fourth  column 
gives  the  capa-city  of  the  skull  by  the  weight  of  small  shot  with 
which  the  skulls  were  filled ;  but  it  is  not  pretended  that  these 
weights  are  accurate  within  a  few  grains.  In  the  fifth  column  the 
capacity  is  given  which  the  skull  ought  to  have  had  by  calculation, 
according  to  the  length  of  skull,  in  comparison  with  that  of  the  wild 
rabbit  No.  1 ;  in  the  sixth  column  the  difference  between  the  actual 
and  calculated  capacities,  and  in  the  seventh  the  percentage  of 
increase  or  decrease,  are  given.  For  instance,  as  the  wild  rabbit 
No.  5  has  a  shorter  and  lighter  body  than  the  wild  rabbit  No.  1,  we 
might  have  expected  that  its  skull  would  have  had  less  capacity ; 
the  actual  capacity,  as  expressed  by  the  weight  of  shot,  is  875  grains, 
which  is  97  grains  less  than  that  of  the  first  rabbit.  But  comparing 
these  two  rabbits  by  the  length  of  their  skulls,  we  see  that  in  No.  1 
the  skull  is  315  inches  in  length,  and  in  No.  5  296  inches  in  length ; 
according  to  this  ratio,  the  brain  of  No.  5  ought  to  have  had  a 
capacity  of  913  grains  of  shot,  which  is  above  the  actual  capacity, 
but  only  by  38  grains.  Or,  to  put  the  case  in  another  way  (as  in 
column  vn),  the  brain  of  this  small  rabbit,  No.  5,  for  every  100  grains 
of  weight  is  only  4  grains  too  light, — that  is,  it  ought,  according 
io  the  standard  rabbit  No.  1,  to  have  been  4  per  cent,  heavier.  I 
have  taken  the  rabbit  No.  1  as  the  standard  of  comparison  because, 
of  the  skulls  having  a  full  average  length,  this  has  the  least  capacity; 
so  that  it  is  the  least  favourable  to  the  result  which  I  wish  to  show, 
namely,  that  the  brain  in  all  long-domesticated  rabbits  has  decreased 
in  size,  either  actually,  or  relatively  to  the  length  of  the  head  and 
body,  in  comparison  with  the  brain  of  the  wild  rabbit.  Had  I  taken 
the  Irish  rabbit.  No.  3,  as  the  standard,  the  following  results  would 
have  been  somewhat  more  striking. 

Turning  to  the  table :  the  first  four  wild  rabbits  have  skulls  of  the 
same  length,  and  these  differ  but  little  in  capacity.  The  Sandon 
rabbit  (No.  4)  is  interesting,  as,  though  now  wild,  it  is  known  to  be 
descended  from  a  domesticated  breed,  as  is  still  shown  by  its  pecu- 
liar colouring  and  longer  body ;  nevertheless  the  skull  has  recovered 
its  normal  length  and  fall  capacity.    The  next  three  rabbits  are  wild^ 
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but  of  small  sizf!,  and  they  all  tiaye  slmlla  with  slightly  lessene 
capacities.  Tho  tlirCHS  I'orto  Siinto  feral  rabbits  (Nos,  8  to  10)  offer 
a  puiplexing  case ;  their  bodies  are  ^rfiatly  refiuced  m  size,  as  in- a 
ksset  degree  are  their  stulla  in  len^tli  and  in  actual  capacity,  in 
compftrison  with  the  skulls  of  wild  English  rahbits.  But  when  we 
compnro  the  capacities  of  the  skull  in  the  three  Porto  Santo  rabbits, 
we  observe  a  surprising  difference,  which  does  not  stand  in  any 
relation  to  the  shght  difference  in  the  length  of  their  skulls,  nor, 
as  I  Itelieve,  to  any  difference  in  tho  size  of  theii'  bodies ;  bat  I 
neglected  weighing  tjeparately  their  bodies-  I  can  hardly  suppose 
that  the  medullary  matter  of  the  bram  in  these  three  rabbits,  living 
under  similar  conditions,  can  differ  as  much  as  is  indicated  by  the 
praporlional  difference  of  capacity  in  their  skulls ;  nor  do  I  know 
whether  it  is  possible  that  one  brain  may  contain  considerably  more 
fluid  than  another.     JUjico  I  can  throw  no  lij^ht  on  this  case. 

Looking  to  the  lower  balf  of  the  Table,  wliich  gives  the  measure- 
ments of  domasticated  rabbits,  we  see  that  in  all  the  capacity  of  the 
skull  is  less,  but  in  very  various  degree!^,  than  might  have  been 
anticipated  according  to  the  length  of  their  skuils,  relatively  to  that 
of  the  wild  rabbit  No,  1*  In  line  22  the  nverage  raeosurements  of 
seven  large  ]oj>eared  rabbits  are  given.  Now  the  question  arises, 
haa  the  average  capacity  of  the  skull  in  these  ^even  large  rabbits 
jncreased  as  niucli  as  inio^ht  liave  been  exiiected  from  their  grt^tly 
increased  size  of  body*  We  may  endeavoiu-  to  answer  tliis  question 
in  two  ways :  in  the  upper  half  of  the  Table  we  have  measurementa 
of  the  skulls  of  six  small  wild  rabbits  (Nos,  5  to  10),  and  we  find 
that  on  an  average  the  skulls  are  -IS  of  an  inch  shorter,  and  in 
capacity  91  i^ains  less,  than  the  average  length  and  capacity  of 
the  three  first  wild  rabbits  on  the  list.  The  seven  large  loi> eared 
rabbits,  on  an  average,  have  skulls  441  inches  in  length,  and  1136 
grains  in  capacity;  f^o  that  these  skulls  have  increased  in  length 
more  than  five  times  as  much  as  the  skulls  of  the  six  small  wHd 
rabbits  have  decreased  in  length ;  hence  we  might  have  expected 
that  the  skulls  of  tlie  large  lop-eared  rabbits  would  have  increased 
in  capacity  five  times  as  much  as  the  skulls  of  the  six  small  rabbits 
have  decrcusod  in  capacity;  and  this  would  have  given  an  average 
increased  capacity  of  455  grains,  whilst  the  real  average  increase  is 
only  155  grains.  Again,  the  large  lop-eared  rabbits  have  bodies  of 
nearly  the  same  weiglit  and  size  as  the  common  hare»  but  their 
hea<l3  are  longer ;  consequently,  if  the  lop-eared  rabbits  had  been 
wild,  it  might  have  been  expected  that  their  skulls  would  have  had 
nearly  the  same  capacity  as  that  of  the  skull  of  the  hare.  But  this 
is  far  from  being  the  ease ;  for  the  average  capacity  of  the  two  hare- 
skulls  (Nos,  2<^,  24)  is  so  much  larger  than  the  average  capacity  ot 
the  seven  lop- eared  skulls,  that  the  latter  would  have  to  be  increased 
21  per  c-eat  to  come  up  to  the  standard  of  the  hare.^ 


'"  This  Btandai'd  h  appareutly  con- 
iidc^ably  toe  low,  for  Dr.  CriEp  ('  Proc. 


Zoolog.  Soc.,'  1S61,  p,  86)  gives  210 
grains  aa   the  a<;tual  weight  of  the 
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1  have  pravjously  remarked  that,  if  we  had  poseessed  many 
domeatic  rabbits  of  the  some  average  mzQ  witli  the  wild  rabbit,  it 
would  have  been  easy  to  oompare  the  capacity  of  their  skulls.  Now 
the  Iliraalayan,  Moscow,  and  Angora  rabbits  (Noe-  11,  12,  13  of 
Tftble)  are  only  a  little  larger  in  body  and  have  elm  lis  only  a  httle 
longer,  than  the  wild  animal^  and  we  see  that  the  actual  capacity  of 
their  skulls  is  less  than  in  the  wild  animal,  and  coDsiderably  less  by 
calculation  (column  7),  aocording  to  the  difference  in  the  length  of 
theic  skulls.  The  narrowness  of  the  brain-case  in  tha^  three  rabbits 
<!OUld  be  plainly  seen  and  prored  by  external  meaBureraent.  The 
Chinchilla  rabbit  (No.  14)  in  a  considerably  larger  animal  than  the 
wild  rabbit,  yet  tlie  capacity  of  its  skull  only  sUghtly  exceeds  that  of 
the  wild  rabbit.  Tiie  Augora  rabbit,  No.  13,  olVers  tbo  naoj^t  remark- 
ftblG  ease ;  this  animal  in  its  pure  wliite  colour  and  length  of  silky 
fur  liears  the  stamp  of  long  domesticity.  It  has  a  considerably 
longer  head  and  body  than  the  wild  rabbit,  but  the  actual  capacity 
of  its  skull  is  less  than  that  of  even  the  little  wild  Porto  Santo 
rabbits.  By  the  standard  of  the  length  of  skull  the  capacity  (see 
column  7)  is  only  half  of  what  it  ought  to  have  been !  I  kept  this 
individual  animal  alive,  and  it  was  not  unhealthy  nor  idiotic.  This 
case  of  the  Angora  rabbit  so  miicli  sui" prised  me,  that  I  repeated  all 
the  meaBuroraents  and  found  them  correct.  I  have  also  compared 
the  capacity  of  the  skull  of  the  Angora  w-ith  that  of  tlie  wild  rabbit 
by  other  st^indards,  namely,  by  the  length  and  weight  of  the  body, 
and  by  the  weight  of  the  limb-bones ;  but  by  all  these  standards 
the  brain  appears  to  be  much  tiDo  small,  though  in  a  less  degree  when 
the  standard  of  the  limb-bones  was  used  ;  and  this  latter  eircum- 
stance  may  protmbly  be  accounted  for  by  tho  limbs  of  this  anciently 
domesticated  breed  having  become  much  reduced  in  weight,  from  its 
loag*continued  inactive  life.  Hence  I  infer  that  in  the  Angora 
breed,  which  is  said  to  differ  from  other  breeds  in  being  quieter  and 
more  social,  tho  cajmeily  of  the  skull  has  really  undergone  a  remark* 
able  amount  of  reduction- 

Ifrom  the  several  faots  above  given, — namely,  firstly,  that 
the  actual  capacity  of  the  skull  in  the  Himalayan,  Moscow, 
and  Angora  breeds,  is  less  than  in  the  wild  rahbit^  though 
they  are  in  all  their  diraenaions  rather  larger  animals ; 
secondly,  that  tlie  capacity  of  the  sknll  of  tho  largo  lop-eared 
rabbits  has  not  been  increased  in  nearly  the  same  ratio  as  the 
capacity  of  the  skull  of  the  smaller  wild  rabbits  has  been 
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brain  of  a  hare  whkh  weighed  7  lbs*, 
ftnd  125  grnms  as  the  weight  of  the 
brain  tjf  a  rabbit  which  weighed  3  lbs. 
5  oz.j  that  is,  the  snme  weight  as  the 
rabbit  No.  1  ia  mr  Hst.  Kow  the 
Goattati  of  the  ekuU  of  rabbit  Ko.  1 


in  :!hot  is  in  my  tnble  972  gnuas ; 
anJ  according  to  Dr*  Crisp's  ratio  of 
125  to  210,  the  skull  of  the  hare 
ought  to  have  CDiitained  1632  grains 
of  shotp  icsteiLd  of  only  (m  the  l4rge;£t 
hiir€  in  my  table)  1455  gTAins, 
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decreased ;  and  thirdly,  that  the  capacity  of  the  skull  in  these 
same  large  lop-eared  rabbits  is  very  inferior  to  that  of  the 
hare,  an  animal  of  nearly  the  same  size, — I  conclude,  not- 
withstanding the  remarkable  differences  in  capacity  in  the 
skulls  of  the  small  Porto  Santo  rabbits,  and  likewise  in  the 
large  lop-eared  kinds,  that  in  all  long-domesticated  rabbits  the 
bi*ain  has  either  by  no  means  increased  in  due  proportion 
with  the  increased  length  of  the  head  and  increased  size  of  the 
body,  or  that  it  has  actually  decreased  in  size,  relatively  to  what 
would  have  occurred  had  these  animals  lived  in  a  state  of 
nature.  When  wo  remember  that  rabbits,  from  having  been 
domesticated  and  closely  confined  during  many  generations, 
cannot  have  exerted  their  intellect,  instincts,  senses,  and 
voluntary  movements,  either  in  escaping  from  various 
dangers  or  in  searching  for  food,  we  may  conclude  that  their 
brains  will  have  been  feebly  exercised,  and  consequently 
have  suffered  in  development.  We  thus  see  that  the  most 
important  and  complicated  organ  in  the  whole  organisation 
is  subject  to  the  law  of  decrease  in  size  from  disuse. 

[Finally,  let  us  sum  up  the  more  important  modifications 
which  domestic  rabbits  have  undergone,  together  with  their 
causes  as  far  as  we  can  obscurely  see  them.  By  the  supply  of 
abundant  and  nutritious  food,  together  with  little  exercise,  and 
by  the  continued  selection  of  the  heaviest  individuals,  the 
weight  of  the  larger  breeds  has  been  more  than  doubled. 
The  bones  of  the  limbs  taken  together  have  increased  in 
weight,  in  due  proportion  with  the  increased  weight  of  body, 
but  the  hind  legs  have  increased  less  than  the  front  legs ; 
but  in  length  they  have  not  increased  in  due  proportion,  and 
this  may  have  been  caused  by  the  want  of  proper  exercise. 
With  the  increased  size  of  the  body  the  third  cervical  has  as- 
sumed characters  proper  to  the  fourth  cervical  vertebra;  and  the 
eighth  and  ninth  dorsal  vertebrre  have  similarly  assumed  cha- 
racters proper  to  the  tenth  and  posterior  vertebras.  The  skull 
in  the  larger  breeds  has  increased  in  length,  but  not  in  duo  pro- 
portion with  the  increased  length  of  body  ;  the  brain  has  not 
duly  increased  in  dimensions,  or  has  even  actually  decreased, 
and  consequently  the  bony  case  for  the  brain  has  remained 
narrow,  and  by  correlation  has  affected  the  bones  of  the  face 
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and  the  entire  length  of  the  skull.  The  skull  has  thus 
acquired  its  characteristic  narrowness.  From  unknown  causes 
the  supra-orbital  process  of  the  frontal  bones  and  the  free 
end  of  the  malar  bones  have  increased  in  breadth ;  and  in 
the  larger  breeds  the  occipital  foramen  is  generally  much 
less  deeply  notched  than  in  wild  rabbits.  Certain  parts  of 
the  scapula  and  the  terminal  sternal  bones  have  become 
highly  variable  in  shape.  The  ears  have  been  increased 
enormously  in  length  and  breadth  through  continued  selec- 
tion ;  their  weight,  conjoined  probably  with  the  disuse  of 
their  muscles,  has  caused  them  to  lop  downwards ;  and  this 
has  affected  the  position  and  form  of  the  bony  auditory 
meatus;  and  this  again,  by  correlation,  the  position  in  a 
slight  degree  of  almost  every  bone  in  the  upper  part  of  the 
skull,  and  even  the  position  of  the  condyles  of  the  lower 
jaw. 
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CHAPTER  V. 

DOMESTIC  PIGEONS. 

ENUMERATION    AND     DESCRIPTION     OF     THE     SEVERAL     BREEDS — ^INDIVIDUAL 
VARL/LBILITY — VARIATIONS     OF    A    REMARKABLE     NATURE— OSTEOLOGICAL 

characters:  skull,  lower  jaw,  number  of  VERTEBRiE— correlation 
OF   growth:    tongue   with    beak;    eyelids   and    nostrils   with 

1I?ATTLED  skin— number  OF  WING-FEATHERS,  AND  LENGTH  OF  WING — 
COLOUR  AND  DOWN — WEBBED  AND  FEATHERED  FEET — ON  THE  EFFECTS 
OP  DISUSE — LENGTH  OF  FEET  IN  CORRELATION  WITH  LENGTH  OF  BEAK 
— LENGTH  OP  STERNUM,  SCAPULA,  AND  FURCULUM — LENGTH  OP  WINGS — 
SUMMARY  ON  THE  POINTS  OF  DIFFERENCE  IN  THE  SEVERAL   BREEDS. 

I  HAVE  been  led  to  study  domestic  pigeons  with  particular 
care,  because  the  evidence  that  all  the  domestic  races  are 
descended  from  one  knowrn  source  is  far  clearer  than  with  any 
other  anciently  domesticated  animal.  Secondly,  because  many 
treatises  in  several  languages,  some  of  them  old,  have  been 
written  on  the  pigeon,  so  that  we  are  enabled  to  trace  the 
history  of  several  breeds.  And  lastly,  because,  from  causes 
which  we  can  partly  understand,  the  amount  of  variation 
has  been  extraordinarily  great.  The  details  will  often  be 
tediously  minute ;  but  no  one  who  really  wants  to  understand 
the  progress  of  change  in  domestic  animals,  and  especially 
no  one  who  has  kept  pigeons  and  has  marked  the  great 
difference  between  the  breeds  and  the  trueness  with  which 
most  of  them  propagate  their  kind,  will  doubt  that  this 
minuteness  is  worth  while.  Notwithstanding  the  clear  evi- 
dence that  all  the  breeds  are  the  descendants  of  a  single 
species,  I  could  not  persuade  myself  until  some  years  had 
passed  that  the  whole  amount  of  difference  between  them,  had 
arisen  since  man  first  domes  ticafed  the  wild  rock -pigeon. 

I  have  kept  alive  all  the  most  distinct  breeds,  which  I  could 
procure  in  England  or  from  the  Continent ;  and  have  pre- 
pared skeletons  of  all.  I  have  received  skins  from  Persia, 
and  a  large  number  from  India  and  other  quarters  of  the 
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world.^  Since  my  admission  into  two  of  the  London  pigeon- 
clubs,  I  have  received  the  kindest  assistance  from  many  of  the 
most  eminent  amateurs.^ 

The  races  of  the  Pigeon  which  can  be  distinguished,  and 
which  breed  true,  are  very  numerous.  MM.  Boitard  and 
Corbi($ 3 describe  in  detail  122  kinds;  and  I  could  add  several 
European  kinds  not  known  to  them.  In  India,  judging  from 
the  skins  sent  me,  there  are  many  breeds  unknown  here  ;  and 
Sir  W.  Elliot  informs  me  that  a  collection  imported  by  an 
Indian  merchant  into  Madras  from  Cairo  and  Constantinople 
included  several  kinds  unknown  in  India.  I  have  no  doubt 
that  there  exist  considerably  above  150  kinds  which  breed 
true  and  have  been  separately  named.  But  of  these  the  far 
gi-eater  number  differ  from  each  other  only  in  unimportant 
characters.  Such  differences  will  be  here  entirely  passed 
over,  and  I  shall  confine  myself  to  the  more  important  points 
of  structure*  That  many  important  differences  exist  we 
shall  presently  see.     I  have  looked  through  the  magnificent 

*  The  Hon.  C.  Mui-ray  has  sent  me  and  gave  me  specimens.  I  had  access 
some  very  valuable  si)ecimens  from  to  Mr.  Wicking's  collection,  wliich 
Persia ;  and  H.M.  Consul,  Mr.  Keith  contained  a  greater  assortment  of 
Abbott,  has  given  me  information  on  kinds  than  could  anywhere  else  be 
the  pigeons  of  the  same  country.  I  ^  seen ;  and  he  has  always  aided  me 
am  deepjy  indebted  to  Sir  Walter  with  specimens  and  information  given 
Elliot  for  an  immense  collection  of  in  the  freest  manner.  Mr.  Haynes 
skins  from  Madras,  with  much  infor-  and  Mr.  Corker  have  given  me  speci- 
mation  regarding  them.  Mr.  Blyth  mens  of  their  magnificent  Carriers, 
has  freely  communicated  to  me  his  To  Mr.  Harrison  Weir  I  am  likewise 
stores  of  knowledge  on  this  and  all  indebted.  Nor  must  I  by  any  means 
other  related  subjects.  The  Rajah  pass  over  the  assistance  received  from 
Sir  James  Brooke  sent  me  specimens  Mr.  J.  M.  Eaton,  Mr.  Baker,  Mr.  Evans, 
from  Borneo,  as  has  H.M.  Consul,  and  Mr.  J.  Baily,  jun.,  of  Mount* 
Mr.  Swinhoe,  from  Amoy  in  China,  street  —  to  the  latter  gentleman  I 
and  Dr.  Daniell  from  the  west  coast  have  been  indebted  for  some  valuable 
of  Africa.  specimens.     To   all   these   gentlemen 

*  Mr.  B.  P.  Brent,  well  known  for  1  beg  permission  to  return  my  sincere 
his  various  contributions  to  poultry  and  cordial  thanks. 

literature,  has  aided  me  in  every  way  *  *  Les   Pigeons   de    Volifere   et   de 

during  several    yeai*s  :    so    has   Mr.  Colombier,' Paris,  1824.  During  forty- 

Tegetmeier,  with  unwearied  kindness.  five  years  the  sole  occupation  of  M. 

This  latter   gentleman,  who  is  well  CorbicJ  was  the  care  of  the  pigeons 

known  for  his  works  on  poultry,  and  belonging  to   the  Duchess  of  Berry, 

who  has   largely  bred   pigeons,   has  Bonizzi  has  described  a  large  number 

looked  over   this   and  the  following  of   coloured   varieties   in   Italy:    *Le 

chapters.     Mr.  Bult  formerly  showed  variazioni     dei     colombi    Domestici . 

me  his  unrivalled  collection  of  Pouters,  Padova,  1873. 
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collection  of  the  Columbidee  in  the  British  Museum,  and, 
with  the  exception  of  a  few  forms  (such  as  the  Didunculus, 
Calaenas,  Goura,  &c.),  I  do  not  hesitate  to  affirm  that  some 
domestic  races  of  the  rock-pigeon  differ  fully  as  much  from 
each  other  in  external  characters  as  do  the  most  distinct 
natural  genera.  We  may  look  in  vain  through  the  288 
known  species  *  for  a  beak  so  small  and  conical  as  that  of  the 
short-faced  tumbler ;  for  one  so  broad  and  short  as  that  of 
the  barb ;  for  one  so  long,  straight,  and  narrow,  with  its 
enormous  wattles,  as  that  of  the  English  carrier ;  for  an  ex- 
panded upraised  tail  like  that  of  the  fantail ;  oi*  for  an  oeso- 
phagus like  that  of  the  pouter.  I  do  not  for  a  moment  pretend 
that  the  domestic  races  differ  from  each  other  in  their  whole 
organisation  as  much  as  the  more  distinct  natural  genera.  I 
refer  only  to  external  characters,  on  which,  however,  it  must 
be  confessed  that  most  genera  of  birds  have  been  founded. 
"When,  in  a  future  chapter,  we  discuss  the  principle  of  selection 
as  followed  by  man,  we  shall  clearly  see  why  the  differences 
between  the  domestic  races  are  almost  always  confined  to 
external,  or  at  least  to  externally  visible,  characters. 

Owing  to  the  amount  and  gradations  of  difference  between 
the  several  breeds,  I  have  found  it  indispensable  in  the  follow- 
ing classification  to  rank  them  under  Groups,  Kaces,  and  Sub- 
races  ;  to  which  varieties  and  sub  -  varieties,  Ull  strictly 
inheriting  their  proper  characters,  must  often  be  added. 
Even  with  the  individuals  of  the  same  sub-variety,  when 
long  kept  by  different  fanciers,  different  strains  can  sometimes 
be  recognised.  There  can  be  no  doubt  that,  if  well-charac- 
terized .forms  of  the  several  races  had  been  found  wild,  all 
would  have  been  ranked  as  distinct  species,  and  several  of 
them  would  certainly  have  been  placed  by  ornithologists  in 
distinct  genera.  A  good  classification  of  the  various  domestic 
breeds  is  extremely  difficult,  owing  to  the  manner  in  which 
many  of  the  forms  graduate  into  each  other ;  but  it  is  curious 
how  exactly  the  same  difficulties  are  encountered,  and  the 
same  rules  have  to  be  followed,  as  in  the  classification  of  any 
natural  but  difficult  group  of  organic  beings.     An  "  artificial 

*  *Cpup  d'Oeil  sur  TOrdre  des  Paris,  1855.  This  author  makes  288 
Pigeons,'  par  Prince  C.  L.  Bonaparte,       species,  ninked  under  85  genera. 
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classification  "  might  be  followed  which  would  present  few^^r 
difficulties  than  a  "  natural  classification  ;"  but  then  it  would 
interrupt  manj-  plain  affinities.  Extreme  forms  can  readily 
be  defined ;  but  intermediate  and  troublesome  forme  often 
destroy  our  definitions.  Forma  which  maj  be  called  "  aber- 
rant *'  must  eometimes  he  included  within  gronpii  to  which 
they  do  not  accurately  belong.  Characters  of  all  kinds  must 
be  used  ;  but  as  with  birds  in  a  state  of  nature,  those  afforded 
by  the  beak  are  the  best  and  most  readily  appreciated.  It 
is  not  possible  to  weigh  the  importance  of  all  the  characters 
which  have  to  be  used  eo  as  to  make  the  groups  and  sub-groups 
of  eq[ual  value.  Lastly,  a  group  may  contain  only  one  i-aco,  and 
another  and  less  distinctly  defined  group  may  contain  several 
races  and  sub-races ,  and  in  this  case  it  is  difficulty  as  in  the 
classification  of  natural  species,  to  avoid  placing  too  high  a 
value  on  the  number  of  forms  which  a  group  may  contain. 

In  my  measurements  I  have  never  tmsted  to  the  eye ;  and 
when  speaking  of  a  part  being  large  or  small,  I  always  refer 
to  the  wild  rock-pigeon  (^Columha  lima)  as  the  standard  of 
comparison.  The  meaenrements  are  given  in  decimals  of  an 
inch.^ 

T  will  now  give  a  brief  description  of  all  the  principal 
breeds.  The  diagram  on  the  following  page  may  aid  the 
reader  in  learning  their  names  and  seeing  their  affinities. 
The  rock-pigeon,  or  Columba  livia  (including  ujider  this  name 

*  As  I  so  uften  rpfijr  to  the  size  of  tweeu  the  measurements  of  two  wiid 
the  €,  /iVkh,  or  rock-pigeoD,  it  may  birds,  kindly  seat  me  by  Dr.  Edmond- 
be  uonvenieat  to  give  the  mean  be-       stone  from  the  Shetland  Islands, 

Iiichea. 
Length  I'rom  feathered  base  of  beak  to  end  of  tail  .>      ..       ...»      .>     14'25 

f,  ,,  ^,  ,)  to  oil-gUnd ..       0'5 

T,        from  tip  of  beFik  to  end  of  tail ..      ..       ..     15'02 

„        of  tpjl-feathers      *      .♦ *      ..      ..      4*62 

„        from  tip  to  tip  of  wiug         ^,      ..      ..     26'73 

„        of  folded  wine:       -♦      -      ■■      ■»      -      ■■      **      -■      ■■      ■*      **'25 

Beak. — Length  from  tip  of  beak  to  fe Withered  ba.-e*,      ..      **  ,.        '77 

,j       Thicknesa,  measured  vertically  i\t  distal  end  of  nostiils     .*      -.        -23 

„        Breadth,  measured  at  same  place        .. ..      ..        '16 

Fiwt. —  length  from  end  of  middle  toe  (withont  claw)  to  distal  end  ofl    fj.^- 

tibia .. /   "^^ 

„        Leugth  from  end  of  middle  toe  to  end  of  hind  toe  (without  i    ^.^g 

Weight  14 J  oiinces. 


4 


Yif^  lT.^Tb«  Bock  Figoon,  or  CVlmubfLirvUfuo  The  parcDt-formof  all  domeBtttitad  Fjg^ecna. 


•  This  drawing  v?ns  made  from  a  hy  Mr*  Teget meter.     It  mnj  be  con- 

dea&J  Ij^rd.     The  six  fullowin^  figures  Mcntly  asserted  that  the  charactei's 

W(?fe  drawa  with  great  cj^rii  by  ^]r,  of  the  sU  breeds  t^-hioh  have  been 

I.uki^  Welk  from  I i vmg  birds  ael c Qled  figui'ed  are  no t m  the kii&t  el agger^ted* 
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Dove-cot  pigeon. 

SwaUow. 

Spot 

Nun. 

English  Frill-bach 

Laugher. 

Trumpeter. 
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hereafter  to  be  described),  may  be  confidently  viewed,  as  we 
shall  see  in  the  next  chapter,  as  the  common  parent-form. 
The  names  in  italics  on  the  right-hand  side  of  the  page  show 
us  the  most  distinct  breeds,  or  those  which  have  undergone 
the  greatest  amount  of  modification.  The  lengths  of  the 
dotted  lines  rudely  represent  the  degree  of  distinctness  of 
each  breed  from  the  parent -stock,  and  the  names  placed 
under  each  other  in  the  columns  show  the  more  or  less 
closely  connecting  links.  The  distances  of  the  dotted  lines 
from  each  other  approximately  represent  the  amount  of 
difference  between  the  several  breeds. 

Group  I. 

This  group  includes  a  single  race,  that  of  the  Pouters.  If 
Ihe  most  strongly  marked  sub-race  be  taken,  namely,  the 
Improved  English  Pouter,  this  is  perhaps  the  most  distinct 
of  all  domesticated  pigeons. 

Eace  I. — Pouter  Pigeons.    (Kropftauben,  German.     Grosses- 
gorges,  or  boulans,  French.) 

QiJsophagus  of  great  size,  barely  separated  from  the  crop,  often 
inflated.  Body  and  legs  elongated.  Beak  of  moderate  dimen- 
sions. 

Sub-race  7. — The  improved  English  Pouter,  when  its  crop  is  fully 
inflated,  presents  a  truly  astonishing  appearance.  The  habit  of 
slightly  inflating  the  crop  is  conamon  to  all  domestic  pigeons,  but 
is  carried  to  an  extreme  in  the  Pouter.  The  crop  does  not  differ, 
except  in  size,  from  that  of  other  pigeons;  but  is  less  plainly 
separated  by  an  oblique  constriction  from  the  oesophagus.  The 
diameter  of  the  upper  part  of  the  oesophagus  is  immense,  even  close 
up  to  the  head.  The  beak  in  one  bird  which  I  possessed  was 
almost  completely  buried  when  the  oesophagus  was  fully  expanded. 
The  males,  especially  when  excited,  pout  more  than  the  females, 
and  they  glory  in  exercising  this  power.  If  a  bird  will  not,  to  use 
the  technical  expression,  "  play,"  the  fancier,  as  I  have  witnessed, 
by  taking  the  beak  into  his  mouth,  blows  him  up  like  a  balloon ; 
and  the  bird,  then  puffed  up  with  wind  and  pride,  struts  about, 
retaining  his  magnificent  size  as  long  as  he  can.  Pouters  often 
take  flight  with  their  crops  inflated.  After  one  of  my  birds  had 
swallowed  a  good  meal  of  peas  and  water,  as  he  flew  up  in  order  to 
disgorge  them  and  feed  his  nearly  fledged  young,  I  heard  the  peas 
rattling  in  his  inflated  crop  as  if  in  a  bladder.    When  flying,  they 
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this  is  not  the  case.  The  beak  h'kewise  appears  longer,  but  it  is 
in  fact  a  little  shorter  (about  -03  of  an  inch),  proportionally  with 
the  size  of  the  body,  and  relatively  to  the.beak  of  the  rock-pigeon. 
The  Pouter,  though  not  bulky,  is  a  large  bird ;  I  measured  one 
which  was  34i  inches  from  tip  to  tip  of  wing,  and  19  inches  from 
tip  of  beak  to  end  of  tail.  In  a  wild  rook-pigeon  from  the  Shetland 
Islands  the  same  measurements  gave  only  28}  and  14J.  There  are 
many  sub- varieties  of  the  Pouter  of  different  colours,  but  these  I 
pass  over. 

Sulhrace  II.  Duich  Pouter, — This  seems  to  be  the  parent-form  of 
our  improved  English  Pouters.  I  kept  a  pair,  but  I  suspect  that 
they  were  not  pure  birds.  They  are  smaller  than  English  pouters, 
and  less  well  developed  in  all  their  characters.  Neumeister^  says 
that  the  wings  are  crossed  over  the  tail,  and  do  not  reach  to  its 
extremity. 

Sub-race  III  The  Lille  Pouter. — I  know  this  breed  only  from 
description.*  It  approaches  in  general  form  the  Dutch  Pouter,  but 
the  inflated  oesophagus  assumes  a  spherical  form,  as  if  the  pigeon 
iiad  swallowed  a  large  orange,  which  had  stuck  close  under  the 
beak.  This  inflated  ball  is  represented  as  rising  to  a  level  with  the 
crown  of  the  head.  The  middle  toe  alone  is  feathered.  A  variety 
of  this  sub-race,  called  the  claquant,  is  described  by  MM.  Boitard 
and  Corbie ;  it  pouts  but  little,  and  is  characterised  by  the  habit 
of  violently  hitting  its  wings  together  over  its  back, — a  habit  which 
the  English  Pouter  has  in  a  slight  degree. 

Sulhrace  IV.  Common  German  Pouter. — I  know  this  bird  only 
from  the  figures  and  description  given  by  the  accurate  Neumeister, 
one  of  the  few  writers  on  pigeons  who,  as  I  have  found,  may  always 
be  trusted.  This  sub-race  seems  considerably  different.  The 
upper  part  of  the  oesophagus  is  much  less  distended.  The  bird 
stands  less  upright.  The  feet  are  not  feathered,  and  the  legs  and 
beak  are  shorter.  In  these  respects  there  is  an  approach  in  form 
to  the  common  rock-pigeon.  The  tail-feathers  are  very  long,  yet 
the  tips  of  the  closed  wings  extend  beyond  the  end  of  the  tail ;  and 
the  length  oi  the  wings,  from  tip  to  tip,  and  of  the  body,  is  greater 
than  in  the  English  Pouter. 

Group  II. 

This  group  includes  three  Eaces,  namely,  CarnBrs,  Kunts, 
and  Barbs,  which  are  manifestly  allied  to  each  other.  Indeed, 
certain  carriers  and  runts  pass  into  each  other  by  such  in- 
sensible gradations  that  an  arbitrary  line  has  to  be  drawn 
between  them.  Carriers  also  graduate  through  foreign  breeds 
into  the  rock-pigeon.     Yet,  if  well-characterised  Carriers  and 

*  *Das  Ganze  der  Tanbenzucht  :*  *  Boitard  and  Corbi^,  *  Les  Pigeons,* 

Weimar,  1837,  pi.  11  and  12.  &c.,  p.  177,  pi.  6. 
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Barba  (i^e  fige.  19  and  20)  liad  existed  as  wild  specie,  no 
orEithologist  would  have  placed  them  in  the  same  genus 
with  each  other  or  with  the  rock-pigeon.  This  group  may^ 
as  a  general  rule,  be  recognised  by4he  beak  being  long»  with 
the  skin  over  the  nostrils  swollen  and  of  tea  carunculated  or 
wattled,  and  ^vith  that  round  the  e^^es  bare  and  likewise 
canincuiated.  The  mouth  is  very  wide,  and  the  feet  are 
large.  Nevertheless  the  Barb,  w^hich  must  be  classed  in  this 
same  group^  has  a  very  short  beak,  and  some  runts  ha^'^e  very 
little  bare  skin  round  their  eyes. 


Bade  II.— Gareiees. 


(Tiirkischc  Taubenj 
dragons.) 


pigeons  turcs, 


Beak  elongated i  narrow^  pointed^  eye^  mirrounded  htf  much 
naked f  generally  caruncuhfedj  »Icin ;  neck  and  body  elongated, 

Suh'7ace  I.  The  Etiglhh  Curri'er.— This  is  a  fine  bird,  of  large  size, 
close  featheredj  generally  dark-coloured,  with  an  elongated  neck. 
The  beak  is  attenuated  and  of  wonderful  length :  in  one  specimen 
it  was  14  inch  in  length  from  the  feathered  base  to  the  tip ;  there- 
fore nearly  twice  as  Jong  as  that  of  the  rock-pigeon,  which  measured 
only  77.  Whenerer  I  compare  proportionally  any  part  in  the 
carrier  and  rock -pigeon,  I  take  the  length  of  the  body  from  the 
base  of  tlie  beak  to  the  end  of  the  tail  as  the  standard  of  com- 
parison ;  and  according  to  this  standard,  the  beak  in  one  Carrier 
was  nearly  half  an  inch  longer  than  in  the  rock-pigeon*  The  upper 
mandible  is  often  slightly  arched.  The  tongue  is  very  long.  The 
development  of  the  carimoulated  skin  or  wattle  round  the  eyes, 
over  the  nostrils^  and  on  the  lower  mandible,  is  prodigious.  The 
eyelidi^,  measured  longitudinally,  were  in  some  specimens  exactly 
twice  as  long  as  in  the  rock-pigeon.  The  external  orifice  or  furrow 
of  the  nostrils  was  also  twice  os  long.  The  open  mouth  in  its 
widest  part  was  in  one  case  -TS  of  an  inch  in  width,  whereas  in  the 
rock- pigeon  it  is  only  about  4  of  an  inch.  This  great  width  of 
nioutn  is  ehown  in  the  skeleton  by  the  reflected  edges  of  the  ramus 
of  the  lower  jaw.  The  head  is  flat  on  the  summit  and  narrow 
between  the  orbits.  The  feet  are  large  and  coarse ;  the  length,  as 
measmed  from  end  of  hind  toe  to  end  of  middle  toe  (n^ithout  the 
claws),  was  in  two  specimens  2  6  inches ;  and  this,  proportionally 
with  the  rock'pigeouj  is  an  excess  of  nearly  a  quarter  of  an  inch. 
One  very  fine  Carrier  measured  31  i  inches  from  tip  to  tip  of  wing. 
Birds  of  this  sub-race  are  too  valuable  to  be  flown  as  carriers. 

Buh^raf^^  II,  Dragons ;  Persian  Carriers. — The  Enfrlish  Dragon 
differs  from  the  improved  English  Carrier  in  being  smaller  in  all 
its  dunensions^  and  in  having  less  wattle  round  the  eyes  and  over 
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the  nostrils,  and  »om  on  the  lower  mandible.  Sir  W,  Elliot  sent 
me  from  Madias  a  Bagdud  Carrier  (Eoinetiiaes  called  khandesi),  the 
name  of  yfhich  shows  its  Parsiau  origin  ^  it  wuuid  be  considered 


hero  a  very  poor  Dragon ;  tho  hody  Tras  of  tlie  size  of  the  rock- 
pigeon,  with  the  beak  a  little  longer,  namely,  1  ijieh  from  the  tip 
to  the  feathered  base*    The  skin  round  the  eyes  was  only  slightly 
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wattkd,  wbikt  that  over  the  nostTils  was  fairly  wattkd.  The  Hon. 
C  Miirray,  also^  sent  mo  two  Cavriera  direct  from  Persia;  these 
had  nearly  the  same  character  as  the  Madras  bird,  beiag  about  as 
largo  as  the  rocTc-piKeon^bnt  the  beak  in  one  specimen  was  m  nrnch 
as  ri5  in  length ;  the  skin  over  the  nostrils  was  only  moderately j 
and  that  round  the  eyes  scarcely  at  all  wattled. 

Sub-race  II L  Bagadotten-Tanhen  of  Neumeister  (Pavdotten-  or 
Hocker-Tauben),— I  owe  to  the  kindness  of  Mr.  Baily^  jun.,  a  daid 
Bpecimen  of  this  singular  breed  imported  from  Germany,  It  is 
certaioly  allied  to  thoEunts;  nevciiheless,  from  its  close  affinity 
with  Carriora,  it  will  be  convenient  here  to  describe  it.  The  beak 
ifi  longj  and  is  hooked  or  bowed  downwardss  in  a  highly  remarkable 
manner^  as  wiU  be  &eon  in  the  woodcut  to  bo  hereafter  given  wheE 
I  treat  of  the  skeleton.  The  eyes  arc  surrounded  by  a  wide  space 
of  bright  red  skin,  which,  as  well  as  that  over  the  nostrils,  is  mode- 
rately wattled.  The  breost-bonc  is  remarkably  protuberant,  being 
abruptly  bowed  outwards.  The  feet  and  tarsi  are  of  great  leugtli; 
larger  than  in  first-xate  English  Carriers.  The  whole  bird  is  of 
large  size,  but  in  proportion  to  the  size  of  the  tiody  the  feathers 
of  the  wing  and  tail  are  short ;  a  wild  rock-pfgeoUj  of  considerably 
le^  size,  had  taJl-fe!lthers  4*6  inches  in  lengthy  whereas  in  the  large 
Bagadotten  these  feathers  were  scarcely  over  4-1  inches  in  length. 
Piedel^  remarks  that  it  is  a  yery  silent  bird. 

Sub-race  I K  Bu&somh  Carrier.— Two  specimen  a  were  sent  me 
by  Sir  W.  Elliot  from  Madras,  one  in  spirits  and  the  other  skinned. 
The  name  shows  its  Persian  origin.  It  is  much  valued  in  India, 
and  is  considered  a^  a  distinct  breed  from  the  Bagdad  Carrier^ 
which  forms  mj  second  sub- race.  At  first  I  suspected  tliat  the^e 
two  sub -races  might  have  been  recently  formed  by  crosses  with 
other  breeds,  though  the  estimation  in  which  they  are  held  renders 
this  improbable  ;  but  in  a  Persian  treatise ,^°  believed  to  have  been 
written  about  100  years  ago,  the  Bagdad  and  Bussorah  breeds 
are  dcscrilicd  as  distinct.  The  Bussorah  Carrier  is  of  about  the 
same  size  as  the  wild  rock-pigeon.  The  shape  of  the  beak,  with 
some  little  carnnculatcd  skin  over  the  nostrils, — the  much  olongated 
eyelids, — the  broad  mouth  measured  internally,— the  narrow  head, 
—the  feet  proportionally  a  little  longer  than  in  the  rock-pigeon, — 
and  the  general  appearance^  all  sliow  that  this  bird  is  an  undoubted 
Carrier;  yet  in  one  specimen  the  beak  was  of  exactly  the  same 
length  as  in  the  rock-pigeon.  In  the  other  specimen  the  beak  (aa 
well  as  the  opening  of  the  nostrOs)  was  only  a  very  little  longer, 
viz.,  by  '08  of  an  inch.  Although  there  was  a  considerable  space 
of  bare  and  slightly  carunculated  skin  round  the  eyes,  that  oyer 
the  nostrils  was  only  in  a  slight  degree  rugc^e.     Sir  W,  Elliot 


■  ^Die  TnubcnnicliV  Ulm,  1824,  s. 
43. 

"  This  treatisft  was  writtea  hy 
Sayzid  Mohammed  Musaii,  who  died 


In  1770:  [  owe  to  the  great  kindlier 
of  Sir  W.  KUiot  a  translation  of  this 
curious  ti^^Htisa. 
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informs  me  that  in  the  living  bird  the  eye  seems  remarkably  large 
and  prominent,  and  the  same  fact  is  noticed  in  the  Persian  treatise; 
but  the  bony  orbit  is  barely  larger  than  that  in  the  rock-pigeon. 

Amongst  the  several  breeds  sent  to  me  from  Madras  by  Sir  W. 
Elliot  there  is  a  pair  of  the  Kali  Par,  black  birds  with  the  beak 
slightly  elongated,  with  the  skin  over  the  nostrils  rather  full,  and 
with  a  little  naked  skin  round  the  eyes.  This  breed  seems  more 
closely  allied  to  the  Carrier  than  to  any  other  breed,  being  nearly 
intermediate  between  the  Bussorah  Carrier  and  the  rock-pigeon. 

The  names  applied  in  diflferent  parts  of  Europe  and  in  India  to 
the  Several  kinds  of  Carriers  all  point  to  Persia  or  the  surrounding 
countries  as  the  source  of  this  Kace.  And  it  deserves  especial 
notice  that,  even  if  we  neglect  the  Kali  Par  as  of  doubtful  origin, 
we  get  a  series  broken  by  very  small  steps,  from  the  rock-pigeon, 
through  the  Bussorah,  which  sometimes  has  a  beak  not  at  all  longer 
than  that  of  the  rock-pigeon  and  with  the  naked  skin  round  the 
eyes  and  over  the  nostrils  very  slightly  swollen  and  carunculated, 
through  the  Bagdad  sub-race  and  Dragons,  to  our  improved  English 
Carriers,  which  present  so  marvellous  a  difference  from  the  rock- 
pigeon  or  Cdumha  lima. 

Race  III. — Runts.  (Scanderoons :  die  Florentiner  Tauben 
and  Hinkeltauben  of  Neumeister ;  pigeon  bagadais,  pigeon 
romain.) 

Beak  long,  massive  ;  body  of  great  size. 

Inextricable  confusion  reigns  in  the  classification,  aflSnities,  and 
naming  of  Runts.  Several  characters  which  are  generally  pretty 
constant  in  other  pigeons,  such  as  the  length  of  the  wings,  tail, 
legs,  and  neick,  and  the  amount  of  naked  skin  round  the  eyes,  are 
excessively  variable  in  Runts.  When  the  naked  skin  over  the 
nostrils  and  round  the  eyes  is  considerably  developed  and  wattled, 
and  when  the  size  of  body  is  not  very  great.  Runts  graduate  in  so 
insensible  a  manner  into  Carriers,  that  the  distinction  is  quite 
arbitrary.  This  feet  is  likewise  shown  by  the  names  given  to  them 
in  different  parts  of  Europe.  Nevertheless,  taking  the  most  distinct 
forms,  at  least  five  sub-races  (some  of  them  including  well-marked 
varieties)  can  be  distinguished,  which  differ  in  such  important 
points  of  structure,  that  they  would  be  considered  as  good  species 
in  a  state  of  nature. 

Sub-race  L  Scanderoon  of  Etiglish  Writers  (die  Florentiner  and 
Hinkeltauben  of  Neumeister). — Birds  of  this  sub-race,  of  which 
1  kept  one  alive  and  have  since  seen  two  others,  differ  from  the 
Bagadotten  of  Neumeister  only  in  Kot  having  the  beak  nearly  so 
much  curved  downwards,  and  in  the  naked  skin  round  the  eyes 
and  over  the  nostrils  being  hardly  at  all  wattled.  Nevertheless 
I  have  felt  myself  compelled  to  place  the  Bagadotten  in  Race  n., 
or  that  of  the  Carriers,  and  the  present  bird  in  Race  III.,  or  that  of 
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the  Runts.  The  Scanderoou  has  a  yery  short,  uarrow,  and  eleTated 
tail  J  wings  extremely  .short,  £o  tha-t  the  first  primary  feathers  were 
not  longer  than  those  of  a  small  turnhler  pigeon  I  Neck  long^  much 
bowed ;  breast-Tione  prominer.l;.  Beak  long,  being  llo  inch  from 
tip  to  feathered  has^ ;  vertically  thick ;  slightly  curved  downwards. 
The  skin  over  the  nostrils  swollen,  nrjt  wattled ;  naked  skin  round 
the  eyes,  broad,  slightly  carunculated.  Legs  long ;  feet  very  large. 
SL'in  of  neck  bright  red,  often  showing  a  naked  medial  line,  with 
a  naked  red  patch  at  the  distal  end  of  the  radius  of  the  wing. 
My  bird,  as  measured  from  the  base  of  the  beak  to  the  ix>ot  of  the 
tail,  wiis  folly  2  inches  longer  than  the  rock-pigeon  j  yet  the  tail 
itself  was  only  4  inches  in  lengthy  w^hereas  in  the  rock-pi geou, 
which  is  a  much  smaller  bird,  the  tail  is  4f  inches  in  length. 

The  Hinkel-  or  Florentiner  Taubo  of  Neumeister  (Table  XIII,, 
fig.  1)  agrees  with  the  above  description  in  all  the  specified  charac- 
ters (for  the  beak  is  not  mentioned),  except  that  Neumeister 
expressly  says  that  the  neck  is  short,  whereas  in  ray  Scanderoon 
it  was  remarkably  long  aad  bowed ;  so  that  the  Hinkel  forms  a 
well-marked  variety. 

Sith-race  IL  I^igeon  cyffne  and  Ptgeon  ha^adais  of  Bmtard  avd 
Corhft'  (Scanderoon  of  French  writers).— I  kept  two  of  these  birds 
alive,  imported  from  France.  They  differed  from  the  first  suh-raco 
or  true  Scanderoon  in  the  much  greater  length  of  the  wing  and 
tail,  in  the  beak  not  being  so  long,  and  in  the  skin  alx^ut  the  head 
being  more  carunculated.  The  skin  of  the  neck  is  red ;  but  the 
naked  patches  on  the  wings  are  aliscnt.  One  of  my  birds  measured 
3Bi  inches  from  tip  to  tip  of  wing.  By  taking  the  length  of  the 
body  as  the  standard  of  comparison,  the  two  wings  were  no  less 
than  6  inches  longer  than  those  of  the  rock-pigeon  !  The  tail  was 
^l  inches  in  length,  and  therefore  2i  inches  longer  than  that  of  the 
Scanderoon,— a  bii^  of  nearly  the  same  size.  The  beak  is  longer, 
thicker,  and  broader  than  in  the  rock-pigeon,  proportionally  with 
the  size  of  body.  The  eyelids,  nostrils,  and  internal  gape  of  mouth 
are  all  proportionally  very  large,  as  in  Carriers.  The  foot,  from  the 
end  of  the  middle  to  end  of  hind  toe,  was  actually  285  inches  in 
lengthy  which  is  an  excess  of  '32  of  an  inch  over  tlie  foot  of  the  rock- 
pigeon,  proportionally  to  the  relative  si^e  of  the  two  birds, 

Snh-race  III.  Spanish  and  Homau  IhtntA,^!  am  not  sure  that  I 
am  right  in  placing  these  Hunts  in  a  distinct  sub-race  ;  yet,  if  we 
take  well-charact-erized  birds,  there  can  be  no  doubt  oi  the  propriety 
of  the  separation.  They  arc  heavy,  massive  birds,  with  shorter 
ncpks,  legs,  and  beaks  than  in  the  foregoing  races.  The  skin  over 
the  nostrils  is  swollen,  but  not  camncnlatea ;  the  naked  skin  round 
the  eyes  is  not  very  wide,  and  only  slightly  carunculated ;  and  I 
have  seen  a  fine  so-called  JSpanish  Hunt  with  hardly  any  naked  skin 
round  the  ey^.  Of  the  two  varieties  to  be  seen  in  England,  one, 
wliich  is  the  rarer,  has  very  long  wings  and  tail,  and  agrees  pretior 
closely  with  the  last  sub-race ;  the  other,  with  shorter  wings  and 
tail,  is  apparently  the  Pigeon  romain  ordinaire  of  Boitard  and  CorbiS. 
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These  Runts  are  apt  to  tremble  like  Fantails.  They  are  bad  flyers. 
A  few  years  ago  Mr.  Gulliver  "  exhibited  a  Runt  which  weighed  1  lb. 
14  oz. ;  and,  as  I.  am  informed  by  Mr.  Tegetmeier,  two  Runts  from 
the  south  of  France  were  lately  exhibited  at  the  Crystal  Palace,  each 
of  which  weighed  2  lbs.  2i  oz.  A  very  fine  rock-pigeon  from  the 
Shetland  Islands  weighed  only  14^  oz. 

Sub-race  IV.  Tronfo  of  Aldrovandi  (Leghorn  Runt  ?). — In  Aldro- 
vandi's  work  published  in  1600  there  is  a  coarse  woodcut  of  a  great 
Italian  pigeon,  with  an  elevated  tail,  short  legs,  massive  body,  and 
with  the  beak  short  and  thick.  I  had  imagined  that  this  latter 
character  so  abnormal  in  the  group,  was  merely  a  false  representa- 
tion from  bad  drawing;  but  Moore,  in  his  work  published  in  1735, 
says  that  he  possessed  a  Leghorn  Runt  of  which  "  the  beak  was 
very  short  for  so  large  a  bird."  In  other  respects  Moore's  bird 
resembled  the  first  su&race  or  Scanderoon,  for  it  had  a  long  bowed 
neck,  long  legs,  short  beak,  and  elevated  tail,  and  not  much  wattle 
about  the  head.  So  that  Aldrovandfs  and  Moore's  birds  must  have 
formed  distinct  varieties,  both  of  which  seem  to  be  now  extinct  in 
Europe.  Sir  W.  Elliot,  however,  informs  me  that  he  has  seen  in 
Madras  a  shorfc-beaked  Runt  imported  from  Cairo. 

Sub-rac^  F,  Murassa  (adorned  Pigeon)  of  Madras. — Skins  of  these 
handsome  chequered  birds  were  sent  me  from  Madras  by  Sir  W. 
Elliot.  They  are  rather  larger  than  the  largest  rock-pigeon,  with 
longer  and  more  massive  beaks.  The  skin  over  the  nostrils  is  rather 
full  and  very  slightly  carunculated,  and  they  have  some  naked  skin 
round  the  eyes ;  feet  large.  This  breed  is  intermediate  between  the 
rock-pigeon  and  a  very  poor  variety  of  Runt  or  Carrier. 

From  these  several  descriptions  we  see  that  with  Runts,  as  with 
Carriers,  we  have  a  fine  graxiation  from  the  rock-pigeon  (with  the 
Tronfo  diverging  as  a  distinct  branch)  to  our  largest  and  most 
massive  Runts.  But  the  chain  of  affinities,  and  many  points  of  re- 
semblance, between  Runts  and  carriers,  make  me  believe  that  these 
two  races  have  not  descended  by  independent  lines  from  the  rock- 
pigeon,  but  from  some  common  parent,  as  represented  in  the  Table, 
which  had  already  acquired  a  moderately  long  beak  with  slightly 
swollen  skin  over -the  nostrils,  and  with  some  slightly  cai'unculated 
naked  skin  round  the  eyes. 

Race  IV. — Barbs.     (Indische  Tauben  ;  pigeons  polonais.) 

Beak  short,  broad,  deep  ;  naked  akin  round  tlie  eyes,  broad  and 
carunculated  ;  skin  over  nostrils  slightly  swollen. 

Misled  by  the  extraordinary  shortness  and  form  of  the  beak,  I  did 
not  at  first  perceive  the  near  affinity  of  this  Race  to  that  of  Carriers 
until  the  fact  was  pointed  out  to  me  by  Mr.  Brent.  Subsequently, 
after  examining  the  Bussorah  Carrier,  I  saw  that  no  very  great  amount 
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of  modification  would  be  reqnleite  to  conTert  it  into  a  Barb.  This 
view  of  the  affinity  of  Barbs  to  Carriers  is  supported  by  the 
analogical  diiFerence  between  the  short  and  long-beaked  Ennte;  and 


^  ^^  Vij^'i^'^l 


still  more  strongly  by  the  fact,  that  yonng  Barbg  ant?.  Dragons, 
within  24  hours  after  being  hatched,  resemble  each  other  muck  more 
doeely  than  do  young  pigeons  of  other  and  equally  distinct  breeds. 
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At  this  early  age,  the  length  of  beak,  the  swollen  skin  over  the 
rather  open  nostrils,  the  gape  of  the  mouth,  and  the  size  of  the  feet, 
are  the  same  in  both;  although  these  parts  afterwards  become 
ATidely  different.  We  thus  see  that  embryology  (as  the  comparison 
of  very  young  animals  may  perhaps  be  called)  comes  into  play  in 
the  classification  of  domestic  varieties,  as  with  species  in  a  state  of 
nature. 

Fanciers,  with  some  truth,  compare  the  head  and  beak  of  the 
Barb  to  that  of  a  bullfiiich.  The  Barb,  if  found  in  a  state  of  nature 
would  certainly  have  been  placed  in  a  new  genus  formed  for  its 
reception.  The  body  is  a  little  larger  than  that  of  the  rock-pigeon, 
but  the  beak  is  more  than  '2  of  an  inch  shorter ;  although  snorter, 
it  is  both  vertically  and  horizontally  thicker.  From  the  outward 
flexure  of  the  rami  of  the  lower  jaw,  the  mouth  internally  is  very 
broad,  in  the  proportion  of  -6  to  '4  to  that  of  the  rock-pigeon.  The 
whole  head  is  brond.  The  skin  over  the  nostril  is  swollen,  but  not 
carunculated,  Except  slightly  in  first-rate  birds  when  old ;  whilst  the 
naked  Bkm  round  the  eye  is  broad  and  much  carunculated.  It  is 
sometimes  so  much  developed,  that  a  bird  belonging  to  Mr.  Harrison 
"Weir  could  hardly  see  to  pick  up  food  from  the  ground.  The 
eyelids  in  one  specimen  were  nearly  twice  as  long  as  those  of  the 
rock-pigeon.  The  feet  are  coarse  and  strong,  but  proportionally 
rather  shorter  than  in  the  rock-pigeon.  The  plumage  is  generally 
dark  and  uniform.  Barbs,  in  short,  may  be  called  short-beaked 
Carriers,  bearing  the  same  relation  to  Carriers  that  the  Tronfo  of 
Aldrovandi  does  to  the  common  Bunt. 

Group  III. 

This  group  is  artificial,  and  includes  a  heterogeneous  collec- 
tion of  distinct  forms.  It  may  be  defined  by  the  beak,  in 
well-characterized  specimens  of  the  several  races,  being 
shorter  than  in  the  rock-pigeon,  and  by  the  skin  round  the 
eyes  not  being  much  developed. 

Race  V. — Fantails. 

Sub-race  I.  European  Fantails  (Pfauentauben ;  trembleurs). 
Tail  expanded,  directed  upwards,  formed  of  many  feathers ;  oil-gland 
ahorted ;  body  and  beak  rather  short. 

The  normal  number  of  tail-feathers  in  the  genu^  Columba  is  12 ; 
but  Fantails  have  from  only  12  (as  has  been  asserted^  up  to, 
according  to  lOI.  Boitard  and  Corbi^,  42.  I  have  counted  in  one 
of  my  own  birds  33,  and  at  Calcutta  Mr.  Blyth  "  has  counted  in  an 
imperfect  tail  34  feathers.    In  Madras,  as  I  am  informed  by  Sir  W. 
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expansion  and  their  upward  direction  are  more  remarkable  characters 
than  their  increased  number.  The  tail  is  capable  of  the  same  move- 
ments as  in  other  pigeons,  and  can  bo  depressed  so  as  to  sweep  the 
ground.  It  arises  from  a  more  expanded  basis  than  in  other  pigeons ; 
and  in  three  skeletons  there  were  one  or  two  extra  coccygeal  vertebrsB. 
I  have  examined  many  specimens  of  various  colours  from  different 
countries,  and  there  was  no  trace  of  the  oil-gland ;  this  is  a  curious 
case  of  abortion."  The  neck  is  thin  and  bowed  backwards.  The 
breast  is  broad  and  protuberant.  The  feet  are  small.  The  carriage 
of  the  bird  is  very  different  from  that  of  other  pigeons;  in  good 
birds  the  head  touches  the  tail-feathers,  wliich  consequently  often 
become  crumpled.  They  habitually  tremble  much  :  and  thoir  necks 
have  an  extraordinary,  apparently  convulsive,  backward  and  forward 
movement.  Good  birds  walk  in  a  singular  manner,  as  if  their  small 
feet  were  stifif.  Owing  to  their  large  toils,  they  fly  badly  on  a  windy 
day.  The  dark-coloured  varieties  are  generally  larger  than  white 
Fantails. 

Although  between  the  best  and  common  Fantails,  now  existing  in 
England,  there  is  a  vast  difference  in  the  position  and  size  of  the 
tail,  in  the  carriage  of  the  head  and  neck,  in  the  convulsive  move- 
ments of  the  neck,  in  the  manner  of  walking,  and  in  the  breadth  of 
the  breast,  the  differences  so  graduate  away,  th^t  it  is  impossible  to 
make  more  than  one  sub-race.  Moore,  however,  an  excellent  old 
authority,"  says,  that  in  1735  there  were  two  sorts  of  broad-tailed 
sbGkkers  (t .  e.  fantails),  "  one  having  a  neck  much  longor  and  more 
slender  than  the  other  f  and  I  am  informed  by  Mr.  B.  P.  Brent, 
that  there  is  an  existing  German  Fantail  with  a  thicker  and  shorter 
beak. 

Sulhrace  II,  Java  Fantail — ^Mr.  Swinhoe  sent  me  from  Amoy,  in 
China,  the  skin  of  a  Fantail  belonging  to  a  breed  known  to  have 
been  imported  from  Java.  It  was  coloured  in  a  peculiar  manner, 
unlike  any  European  Fantail ;  and,  for  a  Fantail,  had  a  remarkably 
short  beak.  Although  a  good  bird  of  the  kind,  it  had  only  14  tail- 
feathers  ;  but  Mr.  Swinhoe  has  counted  in  other  birds  of  this  breed 
from  18  to  24  tail-feathers.  From  a  rough  sketch  sent  to  me,  it  is 
evident  that  the  tail  is  not  so  much  expanded  or  so  much  upraised 
as  in  even  second-rate  European  Fantails.  The  bird  shakes  its  neck 
like  our  Fantails.  It  had  a  well-developed  oil-gland.  Fantails 
were  known  in  India,  as  we  shall  hereafter  see,  before  the  year  1600 ; 
and  we  inay  tsuspect  that  in  the  Java  Fantail  we  see  the  breed  in 
its  earlier  and  less  improved  condition. 


"  This  gland  occurs  in  most  birds ;  species  of  Columba,  which  are  desti* 

but  Nitzsch  (in  his  '  Pterylographie/  tute  of  an  oil-gland,  hare  an  unusual 

1840,  p.  55)  states  that  it  is  absent  number  of  tail-feathers,  namely  16, 

in  two  species  of  Columba,  in  several  and  in  this  respect  resemble  Fantails. 

species  of  Psittacus,  in  some  species  of  ^*  See  the  two   e.\cellent   editions 

Otis,  and  in  most  or  all  birds  of  the  published  by  Mr.  J.  M.  Eaton  in  1 852 

Ostrich  family.    It  can  hardly  be  an  and   1858,   entitled   *  A  Treatise  on 

accidental  coincidence  that  the  two  Fancy  Pigeons.' 
VOL.   I.                                            8 
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Bace   YI. — TunBiT   AND    OwL,      (Moveiitauben ;    pigeons   a 

cravate.) 

Feathers  divergent  along  the  front  of  the  neck  and  hretut  /  heuk 
very  shortj  vertically  rather  thkk  ;  msophagua  somewhat  enlarged. 

Turbits  and  Owls  differ  from  each  other  slightly  in  tlie  shape  of 
the  head;  the  former  have  &  crest,  and  the  beak  is  differently 
curved;  bnt  they  may  be  here  conveniently  grouped  together. 
These  pretty  birds,  some  of  which  are  very  Btnall,  can  bs  recognised 
at  once  by  the  feathers  irregularly  diverging,  like  a  frill,  aloug  the 
front  of  the  neck,  in  the  same  manner,  but  in  a  less  degree,  a^  along 
the  back  of  the  neck  in  the  Jacobin.  They  have  the  remarkabJe 
habit  of  continually  and  momentarily  inflating  the  upper  part  of 
the  oesophagus,  which  causes  a  movement  in  the  frill-  When 
the  ce^opha^a  of  a  dend  bird  is  inflated,  it  is  seen  to  be  larger  than 
in  other  breedsj  and  not  so  distinctly  separated  from  the  crop. 
The  Pouter  inflates  both  its  trne  crop  and  cesophagiuj ;  the  Turbit 
inflates  in  a  mnch  less  degreo  the  oesophagus  alone,  The  beak  of 
the  Turbit  is  very  short,  being  *28  of  an  inch  shorter  than  that  of  the 
rock-pigeon,  proportionally  with  the  size  of  their  bodies;  and  in 
some  owls  brought  by  Mr.  B.  Vernon  Hareoui-t  from  Tunis,  it  was 
even  shorter.  Tho  beak  is  vertically  tliicker.  and  perhaps  a  little 
broader,  in  proportion  to  that  of  the  rock-pigeon. 


Race  YII. — Tumblee9, 


(Tummler, 
butant^.) 


or   Burzelta-nben ;    cal- 


During  fiight,  tumble  hachvards ;  body  generally  small ;  beak 
generally  shorty  sometimeB  excesmehj  short  a^id  conical. 

This  race  may  be  divided  into  four  suh-races,  namely,  Persian, 
Ijotan,  Common,  and  short-faced  Tumblers.  These  sub-races  in- 
clude many  varieties  ■which  breed  true-  I  have  examined  eight 
skeletons  of  various  kinds  of  Tumblers :  excepting  in  one  imperfect 
and  doubtful  specimen,  the  ribs  are  only  seven  in  nnmber,  whereas 
the  rock-pigeon  has  eight  ribs. 

Su^-race  X  Fersian  T^i^mbhrB. — 1  received  a  pair  direct  from  Persia, 
from  the  Hon.  C,  Murray.  They  are  rather  smaller  birds  than  the 
wild,  rock-pigeon  I  about  the  size  of  the  common  dovecot  pigeon, 
white  and  mottled,  slightly  feathered  on  the  feet,  with  the  beak  just 
perceptibly  shorter  than  in  the  rock-pigeon.  H,M.  Consul,  Mr. 
Keith  Abbott,  informs  me  that  the  difference  in  the  length  of  beak  is 
BO  slight,  that  only  practised  Persian  fanciers  can  distinguish  these 
Tumblers  from  the  common  pigeon  of  the  country.  He  informs  me 
that  they  fly  in  flocks  Jiigh  up  in  the  ak  and  tumble  well.    Some  of 
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4 


168 


DOMESTIC   pigeons: 


Chap.  V 


Elliot  are  white,  slightly  feathered  on  the  feet,  with  the  feathers 
on  the  head  reversed ;  ami  they  are  rather  smaDer  than  the  rock  or 
dovecot  pigeon.  The  heak  is  proportionally  only  ahghtly  shorter 
and  rather  thinner  than  in  the  roek-pigeon.  These  birds  when 
gently  shaken  and  plaecd  on  the  ground  immediately  begin  tumbling 
head  OYer  heels,  and  they  continue  thus  to  tumble  until  taken  tip 
and  soothed,— the  ceremony  being  generally  to  blow  in  their  faces, 
as  in  recoYeriEg  a  person  from  a  i^tate  of  hypnotism  or  me-smerism. 
It  is  asserted  that  they  will  continue  to  roll  over  till  they  die,  if  not 
taken  up*  There  is  abundant  evidence  with  respect  to  these  remark- 
able peculiarities;  but  what  makea  the  case  the  more  worthy  of 
attention  is,  that  the  habit  has  been  inherited  since  before  the  year 
1600,  for  the  breed  is  distinctly  described  in  the  '  Ayeen  Akbery/  ^" 
Mr,  Evans  kept  a  pair  in  London,  imported  by  Captain  Yigne ;  and 
he  assures  me  that  he  has  seen  them  tumble  in  the  air, .as  well  as  in 
the  manner  above  described  on  thegroniid.  Sir  W,  Elliot,  however, 
writes  to  me  from  Madras,  that  he  is  informed  that  they  tumble 
exclusively  on  the  ground,  or  at  a  ¥ery  small  li eight  above  it.  He 
also  mentions  birds  of  another  sub-variety,  called  tlie  Kalmi  Lotan, 
which  begin  to  roll  over  if  only  touched  on  the  neck  with  a  rod  or 
wand. 

Sub-race  J] I.  Cammon  EngU^i  Tumhler)i.  —  These  birds  have 
exactly  the  same  habits  as  the  Persian  Tumbler,  but  tumble  better. 
The  English  bird  is  rather  smaller  than  the  Persian,  and  tbe  beak 
is  plainly  shorter.  Compared  witii  the  rock-pigeon,  arud  propor- 
tionally with  the  size  of  body,  the  beak  is  from  "15  to  nearly  '2  of 
an  inch  shorter,  but  it  is  not  thinner.  There  are  several  varieties 
of  tlie  common  Tuinbler,  namely,  Baldheads,  Beards,  and  Dutch 
Rollers,  I  have  kept  the  latter  alive  ;  they  have  differently  shaped 
heads,  longer  necks,  and  are  leather-footed.  They  tumble  to  an 
extraordinary  degree  j  as  Mx.  Brent  remarke,^*^ ''  Every  few  seconds 
''  over  they  go ;  one,  two,  or  three  summersaults  at  a  time.  Here 
"  and  there  a  bird  gives  a  very  quick  and  rapid  spin^  revolving  like 
'^awheeh  though  they  sometimes  lose  their  Imlance,  and  make  a 
"  rather  vmgi'aceful  fall,  in  which  they  occasionally  hurt  themselves 
"  by  striking  some  object.'*  From  Madras  I  Imve  received  several 
spscimens  of  the  common  Tnmbler  of  India,  differing  slightly  from 
each  other  in  the  length  of  their  beaks.  Mr.  Brent  sent  me  a  dead 
specimen  of  a  '*  House- tumbler,*'  ^'  which  is  a  Scotch  variety,  not 


"  English  translatitnit  hy  F.  GLad- 
win,  4t1i  orlitioti,  voU  i*  The  h^bit 
of  the  Lotan  is  also  desvcribctl  in  the 
Persian  treatise  before  alluded  to, 
published  about  100  years  og^  =  at  this 
date  the  Lotaas  were  geaei'ally  white 
nnd  crested  as  at  present,  Mr.  Blyth 
describes  these  birds  Ja  *  Annals  and 
Mag.  of  Nat.  Hist./  vol,  s.\v.,  VS47, 
p.  104  j  he  says  that  they  "  may  be 


seea  at  any  of  I  he  CalcTitta  bird* 
deal  era, " 

*■  *  Journal  of  Hnrticultui'e/  Oct. 
£2,  1861,  p,  ICj. 

1^  See  the  account  of  the  Housf- 
tumblers  kept  at  Glasgow,  i a  the  *  Cot- 
tage Gardener,*  1B58,  p.  285,  Also 
Mr.  Brent's  paper,  *  Journnl  of  Horti- 
culture/ laai,  p.  T6- 
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differing  in  general  appearance  and  form  of  beak  from  the  common 
Tumbler.  Mr.  Brent  states  that  these  birds  generally  begin  to 
tumble  "  almost  as  soon  as  they  can  well  fly ;  at  three  months  old 
"  they  tumble  well,  but  still  fly  strong ;  at  five  or  six  months  they 
"  tumble  excessively ;  and  in  the  second  year  they  mostly  give  up 
"  flying,  on  account  of  their  tumbling  so  much  and  so  close  to  the 
"  ground.  Some  fly  round  with  the  flock,  throwing  a  clean  summer- 
"  sault  every  few  yards,  till  they  are  obliged  to  settle  from  giddiness 
"  and  exhaustion.  These  are  called  Air  Tumblers,  and  i£ey  com- 
"  monly  throw  from  twenty  to  thirty  summersaults  in  a  minute, 
"  each  clear  and  clean.  I  have  one  red  cock  that  I  have  on  two  or 
'*  three  occasions  timed  by  my  watch,  and  counted  forty  summer- 
"  saults  in  the  minute.  Others  tumble  differently.  At  first  they 
"  throw  a  single  sununersault,  then  it  is  double,  till  it  becomes  a 
"  continuous  roll,  which  puts  an  end  to  flying,  for  if  they  fly  a  few 
"  yards  over  they  go,  and  roll  till  they  reach  the  ground.  Thus  I 
"  had  one  kill  herself,  and  another  broke  his  leg.  Many  of  them 
*'  turn  over  only  a. few  inches  from  the  ground,  and  will  tumble  two 
"  or  three  times  in  flying  across  their  loft.  These  are  called  House- 
"  tumblers,  from  tumbling  in  the  house.  The  act  of  tumbling  seems 
"  to  be  one  over  which  they  have  no  control,  an  involuntary  move- 
"  ment  which  they  seem  to  try  to  prevent.  I  have  seen  a  bird  some- 
*'  times  in  his  struggles  fly  a  yard  or  two  straight  upwards,  the 
"  impulse  forcing  him  backwards  while  ho  struggles  to  go  forwards. 
"  If  suddenly  startled,  or  in  a  strange  place,  they  seem  less  able  to 
"  fly  than  if  quiet  in  their  accustomed  loft."  These  House-tumblers 
differ  from  the  Lotan  or  Ground  Tumbler  of  India,  in  not  requiring 
to  be  shaken  in  order  to  begin  tumbling.  The  breed  has  probably 
been  formed  merely  by  selecting  the  best  common  Tumblers,  though 
it  is  possible  that  they  may  have  been  crossed  at  some  former  period 
with  Lotans. 

Sub-race  IV.  Short-faced  Tumblers. — These  are  marvellous  birds, 
and  are  the  glory  and  pride  of  many  fanciers.  In  their  extremely 
short,  sharp,  and  conical  beaks,  with  the  skin  over  the  nostrils  but 
little  developed,  they  almost  depart  from  the  type  of  the  Columbidse. 
Their  heads  are  nearly  globular  and  upright  in  front,  so  that  some 
fanciers  say "  "  the  head  should  resemble  a  cherry  with  a  barley- 
corn stuck  in  it."  These  are  the  smallest  kind  of  pigeons.  Mr. 
Esquilant  possessed  a  blue  Baldhead,  two  years  old,  which  when 
alive  weighed,  before  feeding-time,  only  6  oz.  6  drs. ;  two  others, 
each  weighed  7  oz.  We  have  seen  that  a  wild  rock-pigeon  weighed 
14  oz.  2  drs.,  and  a  Eunt  34  oz.  4  drs.  Short-faced  Tumblers  have 
a  remarkably  erect  carriage,  with  prominent  breasts,  drooping  wings, 
and  very  small  feet.  The  length  of  the  beak  from  the  tip  to  the 
feathered  base  was  in  one  good  bird  only  '4  of  an  inch ;  in  a  wild 
rock-pigeon  it  was  exactly  double  this  length.  As  these  Tumblers 
have  shorter  bodies  than  the  wild  rock-pigeon,  they  ought  of  course 


J.  M.  Eaton's  'Treatise  on  Pigeons,'  1862,  p.  9. 
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to  haTG  shorter  beaks;  but  proportionally  with  the  size  of  the  body, 


■Oik 


the  beak  ia  *28  of  an  inch  too  sliort,    So^  aitam,  the  feet  of  thiB  bird 
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wore  actually  '45  shorter,  and  proportionally  -21  of  an  inch  shorter, 
than  the  feet  of  the  rock-pigeon.  The  middle  toe  has  only  twelve 
or  thirteen,  instead  of  fourteen  or  fifteen  scutellae.  The  primary 
wing-feathers  are  not  rarely  nine  instead  of  ten  in  number.  The 
improved  short* faced  Tumblers  have  almost  lost  the  power  of 
tumbling ;  but  there  are  several  authentic  accounts  of  their  occa- 
sionally tumbling.  There  are  several  sub-varieties,  such  as  Bald- 
heads,  Beards,  Mottles,  and  Almonds;  the  latter  are  remarkable 
from  not  acquiring  their  perfectly-coloured  plumage  until  they  havo 
moulted  three  or  four  times.  There  is  good  reason  to  believe  that 
most  of  these  sub- varieties,  some  of  which  breed  truly,  have  arisen 
since  the  publication  of  Moore's  treatise  in  1735." 

Finally,  in  regard  to  the  whole  group  of  Tumblers,  it  is  impos- 
sible to  conceive  a  more  perfect  gradation  than  I  have  now  lying 
before  me,  from  the  rock-pigeon,  through  Persian,  Lotan,  and 
common  Tumblers,  up  to  the  marvellous  short-faced  birds ;  which 
latter,  no  ornithologist,  judging  from  mere  external  structure,  would 
place  in  the  same  genius  with  the  rock-pigeon.  The  differences 
between  the  successive  steps  in  this  series  are  not  greater  than  those 
which  may  be  observed  between  common  dovecot-pigeons  (C  livia) 
brought  from  diiOferent  countries. 

Race  VIII. — Indian  Feill-back. 
Beak  very  short ;  feathers  reversed, 

A  specimen  of  this  bird,  in  spirits,  was  sent  to  me  from  Madras 
by  Sir  W.  Elliot.  It  is  wholly  dijBferent  from  the  Frill-back  often 
exhibited  in  England!.  It  is  a  smallish  bird,  about  the  size  of  the 
common  Tumbler,  but  has  a  beak  in  all  its  proportions  like  our 
short-faced  Tumblers.  The  beak,  measured  from  the  tip  to  the 
feathered  base,  was  only  '46  of  an  inch  in  length.  The  feathers 
over  the  whole  body  are  reversed  or  curl  backwards.  Had  this  bird 
occurred  in  Europe,  I  should  have  thought  it  only  a  monstrous 
variety  of  our  improved  Tumbler :  but  as  short-faced  Tumblers  are 
not  known  in  India,  I  think  it  must  rank  as  a  distinct  breed.  Pro- 
bably this  is  the  breed  seen  by  Hasselquist  in  1757  at  Cairo,  and 
said  to  have  been  imported  from  India. 

Bace  IX.-^ Jacobin.     (Zopf-  or  Perriickentaube ;  nonnain.) 

Feathers  of  the  neck  forming  a  hood  ;  wings  and  tail  long  ;  heaJc 
moderately  short. 

This  pigeon  can  at  once  be  recognised  by  its  hood,  almost  enclos- 
ing the  head  and  meeting  in  front  of  the  neck.  The  hood  seems  to 
be  merely  an  exaggeration  of  the  crest  of  reversed  feathers  on  the 
back  of  the  head,  which  is  common  to  many  sub-varieties,  and 


"  J.  M.  Eaton's  Treatise,  edit.  1858,  p.  76. 
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whicli  in  the  LatzUube^  is  in  a  nearly  intermediate  state  between 
ft  hood  and  a  crest.  The  feathers  of  tbo  hood  are  elongated.  Both 
the  wiDgs  and  tail  are  Ukewiee  much  elongated ;  thiis  the  folded 
wing  of  the  Jaeohin,  though  ?i  somewhat  smaller  bird,  is  fully  li 
inch  longer  than  in  the  rock-pigeon.  Taking  tho  length  of  the 
body  without  the  tail  as  the  standard  of  comparison,  tho  folded  wing, 
proportionally  with  the  winga  of  the  rock-pigeon,  is  2i  inches  too 
long  J  and  tho  two  wings^  from  tip  to  tip,  5i  inches  too  long.  In 
disposition  this  bird  is  singularly  quiet,  sal  do  m  flying  or  moving 
about,  as  Bechstem  and  Riedel  have  likewise  remarked  in 
Germany,^*  Tho  latter  author  also  notices  the  Itsngtii  of  the  wings 
and  tail  The  beak  is  nearly  *2  of  an  inch  shorter  in  proportion  to 
the  siztj  of  the  body  than  in  the  rock-pigeon;  but  the  internal  gape 
of  tho  mouth  is  considerably  wider. 


4 


Gboup  IY. 

The  birds  of  this  group  may  be  characterised  by  their 
resombl^nce  in  all  important  points  of  stmctnre,  especially 
in  the  beak,  to  tho  rock-pigeon.  The  Trumpeter  forms  tb© 
only  well  marked  race.  Of  the  nnmerons  other  snb- races  and 
varieties  I  ishall  specify  only  a  few  of  tbe  most  distinot^  wbioh 
I  have  myself  seen  and  kept  alive. 


Bace  X.— Teumpetbk. 


(Trommeltanbe ; 
glouglou.) 


pigeon    tambour, 


A  iuft  of  feathers  at  th^  hose  of  the  heak  curling  fm-ward  ;  feet 
much  feathered  ;  voice  ver^  peculiar ;  size  eaxeeding  thai  of  tho 
roch-pigeon. 

This  is  a  well-marked  breed,  with  a  peculiar  voice,  wholly  imlike 
that  of  any  other  pigeon.  The  coo  is  rapidly  repeated,  and  Is  con- 
tinued for  several  minutes ;  hence  their  name  of  Trumpeters.  They 
are  also  characterised  by  a  tuft  of  elongated  feathers^  which  curia 
forward  over  the  base  of  the  beak,  and  which  is  possessed  by  no 
other  breed.  Their  feet  are  bo  heavily  feathered,  that  they  almost 
appear  likfi  httle  wings.  They  are  larger  birds  than  the  roek- 
pigeon  J  but  their  beak  is  of  very  nearly  the  same  proportional  eize. 
Their  feet  are  rather  small.  This  breed  was  perfectly  characterised 
iu  Moore^s  time,  in  1735.  Mr.  Brent  says  that  two  varieties  exist, 
which  differ  in  size. 


'*■  Neumejsteif,  ^  Taubcnauqht,'  Tab. 
4,  fig.  i. 

^  Bifidel,  *  Die  Taubeuzucht,*  1834, 


s.    2fl.     BechstfliD^  *  Katurgeschichte 
Detitschlands,'  Band  iv,  s,  3G|  1795. 
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Race  XI. — Scarcely  differing  in  structure  fram  the  wild 
Columbia  livia. 

Sub-race  L  Laughers.  Size  less  than  the  Bock-pigeon  ;  voice  very 
peculiar, — ^As  this  bird  agrees  in  nearly  all  its  proportions  with  the 
rock-pigeon,  though  of  smaller  size,  I  should  not  have  thought  it 
worthy  of  mentioUi  had  it  not  been  for  its  peculiar  voice—a  character 
supposed  seldom  to  vary  with  birds.  Although  the  voice  of  the 
Laugher  is  very  different  from  that  of  the  Trumpeter,  yet  one  of  my 
Trumpeters  used  to  utter  a  single  note  like  that  of  the  Laugher.  I 
have  kept  two  varieties  of  Laughers,  which  differed  only  in  one 
variety,  being  turn-crowned ;  the  smooth-headed  kind,  for  which  I 
am  indebted  to  the  kindness  of  Mr.  Brent,  besides  its  peculiar  note, 
used  to  coo  in  a  singular  and  pleasing  manner,  which,  independently, 
struck  both  Mr.  Brent  and  myself  as  resembling  that  of  the  turtle- 
dove. Both  varieties  come  from  Arabia.  This  breed  was  known  by 
Moore  in  1735.  A  pigeon  which  seems  to  say  Yak-roo  is  mentioned 
in  1600  in  the  '  Ayeen  Akbery, '  and  is  probably  the  same  breed. 
Sir  W.  Elliot  has  also  sent  me  from  Madras  a  pigeon  called  Yahui, 
said  to  have  come  from  Mecca,  which  does  not  differ  in  appearance 
from  the  Laugher;  it  has  "a  deep  melancholy  voice,  like  Yahu, 
often  repeated.**  Yahu,  yahu,  means  Oh  God,  oh  God;  and 
Sayzid  Mohammed  Musari,  in  the  treatise  written  about  100  years 
ago,  says  that  these  birds  **  are  not  flown,  because  they  repeat  the 
name  of  the  most  high  God."  Mr.  Keith  Abbott,  however,  informs 
me  that  the  conamon  pigeon  is  called  Yahoo  in  Persia. 

Sub-race  IL  Common  Frill-back  (die  Strupptaube).  Beak  rather 
longer  than  in  the  rock-pigeon ;  feathers  reversed. — This  is  a  consider- 
ably larger  bird  than  the  rock-pigeon,  and  with  the  beak,  propor- 
tionally with  the  size  of  body,  a  little  (viz.  by  '04  of  an  inch)  longer. 
The  feathers,  especially  on  the  wing-coverts,  have  their  points  curled 
upwards  or  back- wards. 

Sub-race  III,  j^^wr/s  (Pigeons  coquilles).  These  elegant  birds  are 
smaller  than  the  rock-pigeon.  The  beak  is  actually  1*7,  and  propor- 
tionally with  the  size  of  the  body  '1  of  an  inch  shorter  than  in  the 
rook-pigeons,  although  of  the  same  thickness.  In  young  birds  the 
scntellsB  on  the  tarsi  and  toes  are  generally  of  a  leaden-black  colour ; 
and  this  is  a  remarkable  character  (though  observed  in  a  lesser 
degree  in  some  other  breeds),  as  the  colour  of  the  legs  in  the  adult 
state  is  subject  to  very  little  variation  in  any  breed.  I  have  on  two 
or  three  occasions  counted  thirteen  or  fourteen  feathers  in  the  tail ; 
this  likewise  occurs  in  the  barely  distinct  breed  called  Helmets. 
Nuns  are  symmetrically  coloured,  with  the  head,  primary  wing- 
feathers,  tail,  and  tail-coverts  of  the  same  colour,  namely,  black  or 
red,  and  with  the  rest  of  the  body  white.  This  breed  has  retained 
the  same  character  since  Aldrovandi  wrote  in  1600.  I  have  received 
from  Madras  almost  similarly  coloured  birds. 

Sub-race  IV,    Spots  (die  Blasstauben ;  pigeons  heurtes). — These 
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birds  ftru  a  very  little  k^ger  than  the  rock-ptgeoD,  with  the  heak  a 
trace  smaller  in  all  its  dimensioiiiij  and  with  the  I'ect  decidedly 
imaSler.  They  are  symmetriailly  coloured,  with  a  spot  on  the 
forehead,  with  t!ie  tail  and  tail-coterts  of  the  same  colour,  the  rest 
of  the  body  being  white*  This  breed  wsted  in  1576  f^  and  in  1735 
Moore  remarks  that  they  breed  truly,  as  is  the  case  at  the  present  day. 
St^ra^e  >'  Smdhu-^. —The^  birds,  as  measured  from  tip  to  tip 
of  wing,  or  from  the  end  of  the  beak  to  the  end  of  the  tail,  exceed 
in  size  the  rock-pigeon ;  but  their  bodies  are  much  leas  bulky ; 
their  feet  and  l^s  arc  likewise  smaller.  The  beak  is  of  about  the 
same  length,  but  rather  slighter-  Altogether  their  genera!  appear- 
ance h  considerably  different  from  that  of  the  rock-pigeon.  Their 
heads  and  wings  are  of  the  same  colour,  the  rest  of  the  body  being 
white.  Tlieir  fliglit  is  said  to  be  peculiar.  This  seems  to  he  a 
modern  breed,  which,  howeTcr,  originated  before  the  ye^ir  1795  in 
Germany,  for  it  is  described  by  Bechstein. 

Besides  the  several  breeds  now  described,  three  or  four  other  Tery 
distinct  kinds  existed  lately,  or  perhaps  atill  exist,  in  Germany  and 
l^rance.  Firstly,  the  Karmeliteii,  or  car  me  pigeon,  which  I  have 
not  seen*  it  is  de^ribed  as  of  small  size,  with  vei-y  short  legs,  and 
with  an  extremely  short  beak.  Secondly^  the  Jiiinilcin,  which  is 
now  extinct  in  England.  It' had,  according  to  Moore's^'  treatise, 
published  in  1735,  a  tuft  of  feathers  on  the  hinder  part  of  the  head, 
which  ran  down  its  back  not  nnhke  a  horse  s  mane.  *^  When  it  is 
salacious  it  rises  over  the  hen  and  turns  round  three  or  four  times, 
flapping  its  wings,  then  reverses  and  turns  as  many  times  the  other 
way/'  The  Turner,  on  the  other  hand,  when  it  "  plays  to  the 
female,  turns  only  one  way."  Whether  these  cxtraordiuary  state- 
ments may  be  trusted  I  know  not ;  but  the  inheritance  of  any 
habit  may  be  belieYod,  after  what  we  liave  seen,  with  respect  to 
the  Ground-tumbler  of  India.  MM.  Boitard  and  Corbie  describe  a 
pigeon  ^*  which  has  the  singular  habit  of  sailing  for  a  considerable 
time  through  the  air,  without  flapping  its  wings,  like  a  bird  of  prey. 
The  confusion  is  inextricable,  from  the  time  of  Aldrovandi  in  1600 
to  the  present  day,  in  the  accounts  published  of  the  Draijere, 
Smiters,  TinnikiuSj  Turners,  Claqncrs,  &c,,  which  are  all  remark- 
able from  their  manner  of  flight.  Mr.  Brent  informs  me  that  he 
has  seen  one  of  these  breeds  in  Germany  with  its  wing-feathers 
injured  from  having  been  so  often  stmck  together  but  ho  did  not 
see  it  flying.  An  old  stuffed  sjieoimen  of  a  Finnildn  in  the  Britisli 
Museum  presents  no  well-marked  character.  Thirdly,  a  singular 
pigeon  with  a  forked  tail  is  mentioned  in  some  treatises  ■  and  as 
Bechstein^''  briefly  describes  and  iignres  this  bird,  with  a  tail**  having 
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completely  the  structure  of  that  of  the  house-swallow,"  it  must  once 
have  existed,  for  Bechstein  was  far  too  good  a  naturalist  to  have 
confounded  any  distinct  species  with  the  domestic  pigeon.  Lastly, 
an  extraordinary  pigeon  imported  from  Belguim  has  lately  been 
exhibited  at  the  Philoperisteron  Society  in  London,*^  which  "  con- 
joins the  colour  of  an  archangel  with  the  head  of  an  owl  or  barb, 
its  most  striking  peculiarity  bSing  the  extraordinary  length  of  the 
tail  and  wing-feathers,  the  latter  crossing  beyond  the  tail,  and  giving 
to  the  bird  the  appearance  of  a  gigantic  swift  (Cypselus),  or  long- 
winged  hawk."  Mr.  Tegetmeier  informs  me  that  this  bird  weighed 
only  10  ounces,  but  in  length  was  15  i  inches  from  tip  to  beak 
to  end  of  tail,  and  32i  inches  from  tip  to  tip  of  wing ;  now  the  . 
wild  rock-pigeon  weighs  Idi  oimces,  and  measures  from  tip  to 
beak  to  end  of  tail  15  inches,  and  from  tip  to  tip  of  wing  only  261 
inches. 

I  have  now  described  all  the  domestic  pigeons  known  to 
me,  and  have  added  a  few  others  on  reliable  authority.  I 
have  classed  them  under  four  Groups,  in  order  to  mark  their 
affinities  and  degrees  of  difference;  but  the  third  group  is 
artificial.  The  kinds  examined  by  me  form  eleven  races, 
which'  include  several  sub-races ;  and  even  these  latter  present 
differences  that  would  certainly  have  been  thought  of  specific 
value  if  observed  in  a  state  of  nature.  The  sub-races  like- 
wise include  many  strictly  inherited  varieties ;  so  that 
altogether  there  must  exist,  as  previously  remarked,  above 
160  kinds  which  can  be  distinguished,  though  generally  by 
characters  of  extremely  slight  importance.  Many  of  the 
genera  of  the  Columbidae,  admitted  by  ornithologists,  do  not 
differ  in  any  great  degree  from  each  other ;  taking  this  into 
consideration,  there  can  be  no  doubt  that  several  of  the  most 
strongly  characterised  domestic  forms,  if  found  wild,  would 
have  been  placed  in  at  least  five  new  genera.  Thus  a  new 
genus  would  have  been  formed  for  the  reception  of  the 
improved  English  Pouter :  a  second  genus  for  Carriers  and 
Eunts;  and  this  would  have  been  a  wide  or  comprehensive 
genus,  for  it  would  have  admitted  common  Spanish  Eunts 
without  any  wattle,  short-beaked  Eunts  like  the  Tronfo,  and 
the  improved  English  Carrier :  a  third  genus  would  have 
been  formed  for  the  Barb:  a  fourth  for  the  Fantail:  and 
lastly,  a  fifth  for  the  short  beaked,  not-wattled  pigeons,  such 
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as  Turbits  and  sliort-faood  Tumblers,  The  remaiuiug  do- 
mestic forms  might  have  been  includedj  in  the  same  genus 
with  the  wild  rock-pigeon. 

Individual  Vari(^ilit}f ;  f^ariations  of  a  re^narkahle  nature* 

^  The  differences  which  we  have  as  yet  considered  are  charac- 
ter ietic^  of  distinct  breeds;  but  there  are  other  differences, 
cither  confined  to  individual  birds,  or  often  observed  in 
certain  breeds  but  not  characteristic  of  them.  These  indi- 
vidual differences  aro  of  importance,  as  they  might  in  most 
cases  be  secured  and  accumulated  by  man's  powder  of  selection 
and  thus  an  existing  breed  might  be  greatly  modified  or  a 
new  one  formed.  Fanciers  notice  and  select  only  those  slight 
differences  which  arc  extemally  \^sible;  but  the  whole 
organisation  is  so  tied  together  by  coiTelation  of  growth, 
that  a  change  in  one  part  is  frequently  accompanied  by  other 
changes*  For  our  purpose,  modiEcations  of  all  kinds  are 
equally  important,  and  if  affecting  a  part  which  does  not 
commonly  vary,  are  of  more  importance  than  a  modification 
in  e^ome  conspicuous  part.  At  the  prefient  day  an}'-  visible 
deviation  of  character  in  a  well-established  breed  is  rejected 
as  a  blemish ;  but  it  by  no  means  follo%vs  that  at  an  early 
period,  before  well-marked  breedja  bad  been  formed,  such 
deviations  would  have  been  rejected;  on  the  contrary,  they 
w^ould  have  been  eagerly  preserved  as  presenting  a  novelty, 
and  would  then  have  been  slo^vly  augmented,  as  %ve  shall  here- 
after more  clearly  see,  by  the  process  of  unconscioiuj  selection* 


I  have  mude  numerous  measurements  of  the  various  parts  of  the 
l)ody  in  the  several  breeds,  and  have  hardly  ever  found  them  (^uite 
the  same  in  birds  of  the  same  breeds — the  differences  being  greater 
than  we  comraonly  meet  with  in  wild  species  witMn  the  same 
rti strict.  To  begin  with  the  primary  feathers  of  the  wing  and  tail ; 
but  I  must  first  mention,  as  some  readers  may  not  bo  aware  of  the 
fact,  that  the  number  of  the  primary  wing  and  tail-teathers  in  wild 
birds  is  generally  constant^  and  characterises,  not  only  whole  genera, 
but  even  whole  families.  When  the  tail-feathers  are  unusual Ij 
nmnerous,  as  for  instance  in  the  swan,  they  are  apt  to  be  variable 
in  number ;  but  this  does  not  apply  to  the  several  spacies  and  genera 
of  the  ColumbidiB,  which  never  (as  far  as  I  can  hear)  have  less  than 
twelve  or  more  than  sixteen  tail-feathers;  and  these  Eumbers  cha- 
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racterise,  with  rare  exception,  whole  sab-familie85  The  wild  rook- 
pigeon  has  twelve  tail-feathers.  With  Fantails,  as  we  have  seen, 
the  number  varies  from  fourteen  to  forty-two.  In  two  young  birds 
in  the  same  nest  I  counted  twenty-two  and  twenty-seven  feathers. 
Pouters  are  very  liable  to  have  additional  tail-feathers,  and  I  have 
seen  on  several  occasions  fourteen  or  fifteen  in  my  own  birds.  Mr. 
Bult  had  a  specimen,  examined  by  Mr.  Yarrell,  with  seventeen  tail- 
feathers.  I  had  a  Nun  with  thirteen,  and  another  with  fourteen 
tail-feathers ;  and  in  a  Helmet,  a  breed  barely  distinguishable -from 
the  Nun,  I  have  counted  fifteen,  and  have  heard  of  other  such 
instances.  On  the  other  hand,  Mr.  Brent  possessed  a  Dragon,  which 
during  its  whole  life  never  had  more  than  ten  tail-feathers ;  and  one 
of  my  Dragons^  descended  from  Mr.  Brent's,  had  only  eleven.  I 
have  seen  a  Bald-head  Tumbler  with  only  ten;  and  Mr.  Brent 
had  an  Air  -  Tumbler  with  the  same  number,  but  another  with 
fourteen  tail-feathers.  Two  of  these  latter  Tumblers,  bred  by  Mr. 
Brent,  were  remarkable,— one  from  having  the  two  central  tail- 
fieathers  a  little  divergent,  and  the  other  from  having  the  two  outer 
feathers  longer  by  three-eighths  of  an  inch  than  the  others ;  so  that 
in  both  cases  the  tail  exhibited  a  tendency,  but  in  different  ways,  to 
become  forked.  And  this  shows  us  how  a  swallow-tailed  breed, 
like  that  described  by  Bechstein,  might  have  been  formed  by  careful 
selection. 

With  respect  to  the  primary  Ving-feathers,  the  number  in  the 
ColumbidsB,  as  far  as  I  can  find  out,  is  always  nine  or  ten.  In  the 
rock-pigeon  it  is  ten ;  but  I  have  seen  no  less  than  eight  short-faced 
Tumblers  with  only  nine  primaries,  and  the  occurrence  of  this 
number  has  been  noticed  by  fanciers,  owing  to  ten  primaries  of 
a  white  colour  being  one  of  the  points  in  Short-faced  Baldhead- 
Tumblers.  Mr.  Brent,  however,  had  an  Air-Tumbler  (not  short- 
faced)  which  had  in  both  wings  eleven  primaries.  Mr.  Corker,  the 
eminent  breeder  of  prize  Carriers,  assures  me  that  some  of  his  birds 
had  eleven  primaries  in  both  wings.  I  have  seen  eleven  in  one 
wing  in  two  Pouters.  I  have  been  assured  by  three  fanciers  that 
they  have  seen  twelve  in  Scwideroons ;  but  as  Neumeister  asserts 
that  in  the  allied  Florence  Bunt  the  middle  flight-feather  is  often 
double,  the  number  twelve  may  have  been  caused  by  two  of  the  ten 
primaries  having  each  two  shafts  to  a  single  feather.  The  secondary 
wing-feathers  are  difficult  to  count,  but  the  number  seems  to  vary 
from  twelve  to  fifteen.  The  length  of  the  wing  and  tail  relatively 
to  the  body,  and  of  the  wings  to  the  tail,  certainly  varies ;  I  have 
especially  noticed  this  in  Jacobins.    In  Mr.  Bult's  magnificent  col- 
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lectioEL  of  Pouters,  tbe  wings  and  tail  Yaried  greatly  in  length ;  and 
were  sometimes  so  mucH  elongated  that  the  birds  could  hardly  play 
uprights  In  the  relative  length  of  the  few  first  primaries  I  have 
onserved  only  a  slight  degree  of  FariabiUty,  Mr,  Brent  informs  mo 
that  be  bai^  observed  the  shape  of  the  first  feather  to  vary  very 
slightly.  But  the  variation  in  these  latter  points  is  extreniely  slight 
compared  with  the  differences  which  may  dq  observed  in  the  natural 
species  of  the  ColumbidED. 

In  the  beak  I  have  seen  very  considerable  differences  in  birds  of 
the  samo  breed,  as  in  carefully  bred  Jacobins  and  Trumpeters,  In 
Carriers  there  ia  often  a  conspicuous  difference  in  the  degree  of 
attenuation  and  curvature  of  the  beak*  So  it  is  indeed  in  many 
breeds:  thus  I  had  two  strains  of  black  BarbSj  which  evidently 
differed  in  the  curvature  of  the  upper  mandible.  In  isidthof  mouth 
I  have  found  a  great  difference  in  two  Swallows.  In  Fantnils  of 
first-rate  merit  1  have  seen  some  birds  with  much  longer  and  thinner 
necks  t)mn  iu  others.  Other  analogous  facts  conld  be  given.  We 
have  seen  that  the  oil-gland  is  aborted  in  all  FantaOs  (with  the 
exception  of  the  siib-race  from  Java),  and,  I  may  add,  so  hereditary 
is  this  tendency  to  abortion,  that  some,  although  not  all,  of  the 
mongrels  which  I  roared  from  the  raintail  and  Pouter  had  no  oil- 
gland  ;  in  one  Swallow  out  of  many  which  I  have  examined,  and  in 
two  Nuns,  there  was  no  oil-gland. 

The  number  of  the  scutelipe  on^  the  toes  often  varies  in  the  same 
breeds  and  sometimes  even  differs  on  the  two  feet  of  the  same  indi- 
vidual ;  the  Shetland  rock-pigeon  has  fifteen  on  the  middle,  and  six 
on  the  hinder  toe ;  whereas  I  have  seen  a  Hunt  with  sixteen  on  the 
middle  and  eight  on  the  hmd  toe ;  and  a  short-faced  Tumbler  with 
only  twelve  and  five  on  these  same  toes.  The  rock-pigeon  has  no 
sensible  amount  of  skin  between  its  toes;  but  I  x>ossessed  a  Spot 
and  a  Nun  with  the  skin  extending  for  a  space  of  a  quarter  of  an 
inch  from  the  fork,  between  the  two  inmr  toes.  On  the  other  hand, 
as  will  hereafter  be  more  fully  shown,  pigeons  with  feathered  feet 
very  generally  hftve  the  bases  of  their  outer  toes  connected  by  skin. 
I  had  a  red  Tumbler,  which  had  a  coo  unhke  that  of  its  fellows, 
approaching  in  tone  to  that  of  the  Laugher :  this  bird  had  the  habit, 
to  a  degree  which  I  never  saw  equalled  in  any  other  pigeon,  of  often 
walking  with  its  wings  raised  and  arched  in  an  elegant  manner.  I 
need  say  nothing  on  the  great  variability ^  in  almost  every  breeds  in 
size  of  body,  in  colour,  in  the  feathering  of  the  feet,  and  in  the 
feathers  on  the  back  of  the  head  being  reversed.  But  I  may  mention 
a  remarkable  Tumbler^  exhibited  at  the  Crystal  Palace,  which  had 
an  irregular  crest  of  feathers  on  its  head^  somewhat  like  the  tuft  on 
the  head  of  the  Polish  fowL  Mr,  Bult  reared  a  hen  Jacobiu  with 
the  feathers  on  the  thigh  so  long  as  to  reach  the  ground,  and  a  cock 
having,  but  iu  a  lesser  degree,  the  same  peculiarity ;  from  these  two 
birds  he  bred  others  similarly  characterised,  which  were  exhibited 


"  Described  and  Jigored  in  the  '  Pdtiltry  Chnmlcle,*  ^oL  iii.,  1855,  p.  82, 
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at  the  Philoperisteron  Soc.  I  bred  a  mongrel  pigeon  which  had 
fibrous  feathers,  and  the  wing  and  tail-feathers  so  short  and  imper- 
fect that  the  bird  could  not  fly  even  a  foot  in  height. 

There  are  many  singular  and  inherited  peculiarities  in  the 
plumage  of  pigeons :  thus  Almond-Tumblers  do  not  acquire 
their  perfect  mottled  feathers  until  they  have  moulted  three 
or  four  times:  the  Kite  Tumbler  is  at  first  brindled  black 
and  red  with  a  barred  appearance,  but  when  "  it  throws  its 
nest  feathers  it  becomes  almost  black,  generally  with  a  bluish 
tail,  and  a  reddish  colour  on  the  inner  webs  of  the  primary 
wing-feathers."  2^  Neumeister  describes  a  breed  of  a  black 
colour  with  white  bars  on  the  wing  and  a  white  crescent- 
shaped  mark  on  the  breast ;  these  marks  are  generally  rusty- 
red  before  the  first  moult,  but  after  the  third  or  fourth  moult 
they  undergo  a  change ;  the  wing- feathers  and  the  crown  of 
the  head  likewise  then  become  white  or  grey.^^ 

It  is  an  important  fact,  and  I  believe  there  is  hardly  an 
exception  to  the  rule,  that  the  especial  characters  for  which 
each  breed  is  Yalued  are  eminently  variable :  thus,  in  the 
Fantail,  the  number  and  direction  of  the  tail-feathers,  the 
carriage  of  the  body,  and  the  degree  of  trembling  are  all 
highly  variable  points ;  in  Pouters,  the  degree  to  which  they 
pout,  and  the  shape  of  their  inflated  crops ;  in  the  Carrier, 
the  length,  narrowness,  and  curvature  of  the  beak,  and  the 
amount  of  wattle  ;  in  Short-faced  Tumblers,  the  shortness  of 
the  beak,  the  prominence  of  the  forehead,  and  general 
carriage,^^  and  in  the  Almond-Tumbler  the  colour  of  the 
plumage ;  in  common  Tumblers,  the  manner  of  tumbling  ; 
in  the  Barb,  the  breadth  and  shortness  of  the  beak  and  the 
amount  of  eye-wattle ;  in  Kunts,  the  size  of  body ;  in  Turbits 
the  frill ;  and  lastly  in  Trumpeters,  the  cooing,  as  well  as 
the  size  of  the  tuft  of  feathers  over  the  nostrils.  These, 
which  are  the  distinctive  and  selected  characters  of  the  several 
breeds,  are  all  eminently  variable. 

There    is    another  interesting   fact   with  respect   to   the 

"  *  The  Pigeon  Book,'  by  Mr.  B.  P.  "  *  A  Treatise  on  the  Almoud-Tum- 

Brent,  1859,  p.  41.  bier,  by  J.  M.  Eaton,  1852,  p.  8,  et 

*•  *Die  staarhalsige  Taube.      Das  passim. 
G&cze,  &c.,'  s.  21,  tab.  i.  fig.  4. 
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characters  of  the  Beveral  breeds,  namely,  that  thej  ars  often 
most  strongly  displayed  in  the  male  bird.  In  Carriers^  when 
the  males  and  females  are  exhibited  in  separate  pens,  the 
wattle  is  plainly  seen  to  be  much  niore  developed  in  the 
males,  though  I  have  seen  a  hen  Carrier  belonging  to  Mr, 
Haynes  heavily  wattled.  Mr.  Tegetmeier  informs  mo  that, 
in  twenty  Barbs  in  Mr,  P.  H,  Jones's  posBegsioiij  the  males 
had  generaUy  tlie  largest  eye^wattles  j  Mr.  Esqnilant  also 
believes  in  this  ride,  biit  Mr.  H.  Weir,  a  first-rate  judge, 
entertains  some  doubt  on  the  subject,  Male  Poutera  distend 
their  crops  to  a  much  greater  size  than  do  the  females;  I 
have,  hoM'ever,  seen  a  hen  in  the  possession  of  Mr.  Evans 
whieh  pouted  excEllently }  bnt  this  is  an  unusual  circumstance. 
Mr.  Harrison  Weir,  a  successful  breeder  of  pri^^e  Fantails, 
informs  me  that  his  male  birds  often  have  a  greater  number 
of  tail-feathers  than  the  fo males.  Mr,  Eaton  asserts  ^^  that 
if  a  cock  and  hen  Tumbler  were  of  equal  merit,  the  hen  would 
he  worth  double  the  money ;  and  as  pigeons  always  pair,  so 
that  an  equal  number  of  bot]i  sexes  is  necessary  for  repro- 
duction, this  seems  to  show  that  high  merit  is  rarer  in  the 
female  than  in  the  male.  In  the  development  of  the  frill  in 
Turbits,  of  the  hood  in  Jacobine,  of  the  tuft  in  Trumpeters, 
of  tumbling  in  Tumblers,  there  is  no  difference  between  the 
males  and  females,  I  may  here  adtl  a  rather  different  case, 
namely,  the  existence  in  France  ^^  of  a  wine-coloured  variety 
of  the  Pouter,  in  which  the  male  is  generally  chequei^d  with, 
black,  whilst  the  female  is  never  m  chequered.  Dr,  Chapuia 
also  remarks^*  that  in  certain  light-coloiu^ed  pigeons  the 
males  have  their  feathers  striated  with  black,  and  these  strias 
increase  in  size  at  each  mtmlt,  so  that  the  male  ultimately 
becomes  spotted  with  black.     With  Carriers,  the  wattle,  both 


"  A  Treatise,  &c.,  p.  10. 

"  BoiUrd  and  Corbie",  *Lfii  Pigeons/ 
&c.,  1324,  p.  173. 

^*  '  Le  Figeoa  Vayageur  Beige,' 
1855,  p.  87.  !  have  given  m  my 
*  Descent  of  Man  '  (Bth  edit.  p.  466) 
some  curious  cases,  on  the  authority 
of  Mr*  Tegetmeier,  of  ailTcr-coloured 
(»,r,   rety   pale    blue)    birds    bting 


getseraJly  females,  nad  of  the  t^fi^ic 
with  which  a  Tacc  thws  eharacterbed: 
tmuld  bfi  produced,  Boai^si  (see 
*  Variazioni  dei  Columbi  dotnestici  :* 
Padova,  18711)  states  that  certain 
coloured  spots  are  often  different  ill 
the  two  ssies,  and  the  certain  tints 
nre  commoner  in  fenliales  than  in  male 
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on  the  beak  and  round  the  eyes,  and  with  Barbs  that  round 
the  eyes,  goes  on  increasing  with  age.  This  augmentation 
of  character  with  advancing  age,  and  more  especially  the 
diflference  between  the  males  and  females  in  the  above- 
mentioned  several  respects,  are  remarkable  facts,  for  there 
is  no  sensible  difference  at  any  age  between  the  two  sexes 
in  the  aboriginal  rock-pigeon ;  and  not  often  any  strongly 
marked  difference  throughout  the  family  of  the  Columbidse.^* 

Osteological  Characters, 

In  the  skeletons  of  the  various  breeds  there  is  much  varia- 
bility ;  and  though  certain  differences  occur  frequently,  and 
others  rarely,  in  certain  breeds,  yet  none  can  be  said  to  be 
absolutely  characteristic  of  any  breed.  Considering  that 
strongly-marked  domestic  races  have  been  formed  chiefly  by 
man's  selection,  we  ought  not  to  expect  to  find  great  and 
constant  differences  in  the  skeleton  ;  for  fanciers  neither  see, 
nor  do  they  care  for,  modifications  of  structure  in  the  internal 
framework.  Nor  ought  we  to  expect  changes  in  the  skeletons 
from  changed  habits  of  life ;  as  every  facility  is  given  to  the 
most  distinct  breeds  to  follow  the  same  habits,  and  the  much 
modified  races  are  never  allowed  to  wander  abroad  and 
procure  their  own  food  in  various  ways.  Moreover,  I  find, 
on  comparing  the  skeletons  of  Columba  livia,  cenaa,  palumhus, 
and  iurtur^  which  are  ranked  by  all  systematists  in  two  or 
three  distinct  though  allied  genera,  that  the  differences  .are 
extremely  slight,  certainly  less  than  between  the  skeletons 
of  some  of  the  most  distinct  domestic  breeds.  How  far  the 
skeleton  of  the  wild  rock-pigeon  is  constant  I  have  had  no 
means  of  judging,  as  I  have  examined  only  two. 

ShvlL — The  individual  bones,  esi)ecially  those  at  the  base,  do  not 
differ  in  shape.  But  the  whole  skull,  in  its  proportions,  outline, 
and  relative  direction  of  the  bones,  differs  greatly  in  some  of  the 
breeds,  as  may  be  seen  by  comparing  the  figures  of  (a)  the  wild 


**  Prof.  A.  Newton  (*  Proc.  Zoolog.  family  of  the  Treronidae  the  sexes  often 

Soc.,*  1865,  p.  716)  remarks  that  ho  differ   considerably   in    colour.      See 

knows  no  species  which  present  any  also  on  sexual  differences  in  the  Colura- 

remarkable  sexual  distinction  ;  but  Mr.  bida?,  Gould,  *  Handbook  to  the  Birds 

Wallace  informs  me,  that  in  the  sub-  of  Australia,'  vol.  ii.  pp.  109-149. 


172 


DOMESriO   PIGEONS  1 


Chap.V. 


rock-pigeoiij  (b)  the  Short-faced  Tumbler,  (o)  the  English  Carrier^ 
and  (n)  the  Bagadotten  Carrier  (of  NenmelsterX  all  drawii  of  t}ic 
natural  size  and  Yiowed  laterally.    In  tho  Carrier,  hesides  the  elon- 


Flg.  S4.^SkiLllfl  of  rigeona  ^itwed  laternlly,  of  natflrai  sIhj,    A-  wiJU  Huck-pigiHm,  t>Itim6fl 
iivia.    B.  Sbort-fftwd  TnmblerH    C  lilneLiah  Carrier.    D.  liagidDtten  Carrier. 

gatioa  of  the  bones  of  the  face,  the  space  bctTveen  the  orbits  is  pro- 
portionally a  little  narrower  than  in  the  rock-pi|^eon.  In  the  Baga- 
dotten  the  upper  mandible  is  remarkably  arched,  and  the  premaxil- 
laty  bones  are  proportionally  broader     In  tho  Short- faced  Tumbler 
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tho  skull  IS  more  globular :  all  the  bones  of  the  face  are  much 
shortened,  and  the  front  of  the  skull  and  descending  nasal  bones  are 
almost  perpendicular:  the  maxillo-jugal  arch  and  premaxillary 
bones  form  an  almost  straight  line;  the  space  between  the  pro- 
minent edges  of  the  eye-orbits  is  depressed.  In  the  Barb  the  pre- 
maxillary bones  are  much  shortened,  and  their  anterior  portion  is 
thicker  than  in  the  rock-pigeon,  as  is  the  lower  part  of  the  nasal 
bone.  In  two  Nuns  the  ascending  branches  of  the  premaiillaries, 
near  their  tips,  were  somewhat  attenuated,  and  in  these  birds,  as 
well  as  in  some  others,  for  instance  in  the  Spot,  the  occipital  crest 
over  the  foramen  was  considerably  more  prominent  than  in  the 
rock-pigeon. 

In  the  lower  jaw,  the  articular  surface  is  proportionably  smaller 
in  many  breeds  than  in  the  rock-pigeon ;  and  the  vertical  diameter. 


Fig.  25.— Lower  Jftws,  seen  from  above,  of  natural  size. 
C.  Barb. 


A.  Bock-pigeon.    B,  Runt. 


more  especially  of  the  outer  part  of  the  articular  surface,  is  con- 
siderably shorter.  May  not  this  be  accounted  for  by  the  lessened 
use  of  the  jaws,  owing  to  nutritious  food  having  been  given  during 
a  long  period  to  all  highly  improved  pigeons  ?  In  Bunts,  Carriers, 
and  Barbs  (and  in  a  lesser  degree  in  several  breeds),  the  whole  side 
of  the  jaw  near  the  articular  end  is  bent  inwards  in  a  highly  re- 
markable manner ;  and  the  superior  margin  of  the  ramus,  beyond 
the  middle,  is  reflexed  in  an  equally  remarkable  manner,  as  may  be 
seen  in  the  accompanying  figures,  in  comparison  with  the  jaw  of 
the  rock-pigeon.  This  reflection  of  the  upper  margin  of  the  lower 
jaw  is  plainly  connected  with  the  singularly  wide  gape  of  tho 
mouth,  as  has  been  described  in  Eunts,  Carriers,  and  Barbs.  The 
reflection  is  well  shown  in  fig.  26  of  the  head  of  a  Kunt  seen  from 
above;  here  a  wide  open  space  may  be  observed  on  each  side, 
between  the  edges  of  the  lower  jaw  and  of  the  premaxillary  bones. 
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In  the  rock-pigeon,  and  in  several  domestic  bnseds,  the  edges  of  the 
lower  jaw  on  each  side  come  close  up  to  the  premaxiLlary  boneSj  bo 


Fig.  27.— Lftieral  riew^  ot  Ja'ws,  of  natural  siate. 
A,  Eocte  ptfeon.  B.  Eihort-r«?e(l  Tumbli^r.  0. 
BagadoLten  Corner. 

that  no  open  space  is  left.  The  dc^gree  of 
downward  curvature  of  the  distal  half  of 
the  lower  jaw  also  difiers  to  an  extra- 
ordinary degree  in  some  breeds,  as  may  be 
seen  iu  the  drawings  (fig.  a)  of  the  roek- 
pigeon,  (b)  of  the  Short-faced  Tumbler^ 
and  (o)  of  the  Bagadotten  Carrier  of  Keu- 
meister.  In  some  Eunts  the  symphysis  of 
the  lower  jaw  m  remiirkably  solid.  No  one 
would  readily  have  believed  that  jaws  differing  in  the  several 
above-flpecified  points  so  greatly  could  have  belonged  to  the  fame 
species, 

VertebrGe.—A.\l  the  breeds  have  twelve  cen-^ical  vert^ebrBB,  ^"^  But 
in  a  Bussorah  Carrier  from  India  the  twelfth  vertebra  carried  a 
small  rib,  a  quarter  of  an  inch  in  length,  with  a  perfect  double 
articulation. 

The  dorml  vertebra,  are  always  eight.  In  the  rock*pigeon  all 
eight  bear  ribs;  the  eight  rib  being  yery  thin,  and  the  seventh 
having  no  process.  In  Pouters  all  the  ribs  are  extremely  broad, 
eight  bear  ribs;  the  eighth  rib  being  yery  thin  and  the  seventh 
having  no  process*  In  Pouters  all  the  ribs  arc  extremely  broad^ 
and,  in  three  out  of  four  skeletons  examined  by  me,  the  eighth  rib 
was  twice  or  even  thrice  as  broad  as  in  the  rock- pigeon ;  and  the 


Fig.  2e.— S^ttill  gf  fiuQt,  Men 
from  ttbovc,  or  njitural  size, 
ehowfns  the  rtflexftii  mm  gin 
of  tbe  distal  paitlou  Qf  iho 


^*  1  am  not  sure  that  I  have  de- 
signated the  dlffeTPtit  kinds  of  vertehrss 
correctly  i  but  [  observe  that  diffeienl 
tiDatOlllista  follow  ia  this  respect  dif- 


ferent rule,s,  and,  as  I  use  the  same 
teniia  in  the  comparisoD  of  all  the 
skeletons,  this,  I  hopo,  will  mt 
sigoify. 
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seventh  pair  had  distinct  processes.  In  many  breeds  there  are 
only  seven  ribs,  as  in  seven  out  of  eight  skeletons  of  various 
Tumblers,  and  in  several  skeletons  of  Fantails,  Turbits  and  Nuns. 

In  all  these  breeds  the  seventh  pair  was  very  small,  and  was 
destitute  of  processes,  in  which  respect  it  differed  from  the  same 
rib  in  the  rock-pigeon.  In  one  Tumbler,  and  in  the  Bussorah 
Carrier,  even  the  sixth  pair  had  no  process.  The  hypapophysis  of 
the  second  dorsal  vertebra  varies  much  in  development;  being 
sometimes  (as  in  several,  but  not  all  Tumblers)  nearly  as  prominent 
as  that  of  the  third  dorsal  vertebra ;  and  the  two  hypapophyses 
together  tend  to  form  an  ossified  arch.  The  development  of  the 
arch,  formed  by  the  hypapophyses  of  the  third  and  fourth  dorsal 
vertebrae,  also  varies  considerably,  as  does  the  size  of  the  hypapo- 
physis of  the  fifth  vertebra. 

The  rock-pigeon  has  twelve  sabred  vertehrce ;  but  these  vary  in 
number,  relative  size,  and  distinctness,  in  the  different  breeds.  In 
Pouterc,  with  their  elongated  bodies,  there  are  thirteen  or  even 
fourteen,  and,  as  we  shall  immediately  see,  an  additional  number 
of  caudal  vertebrae.  In  Kunts  and  Carriers  there  is  generally  the 
proper  number,  namely  twelve ;  but  in  one  Eunt,  and  in  the  Bussorah 
Carrier,  there  were  only  eleven.  In  Tumblers  there  are  either  eleven, 
or  twelve,  or  thirteen  sacral  vertebrae. 

The  caudal  vertehrce  are  seven  in  number  in  the  rock-pigeon.  In 
Fanta,ils,  which  have  their  tails  so  largely  develojied,  there  are 
eight  or  nine,  and  apparently  in  one  case  ten,  and  they  are  a  little 
longer  than  in  the  rock-pigeon,  and  their  shape  varies  considerably. 
Pouters,  also,  have  eight  or  nine  caudal  vertebrae.  I  have  seen  eight 
in  a  Nun  and  Jacobin.  Tumblers,  though  such  small  birds,  always 
have  the  normal  number  seven ;  as  have  Carriers,  with  one  exception, 
in  which  there  were  only  six. 

The  following  table  will  serve  as  a  summary,  and  will  show  the 
most  remarkable  deviations  in  the  number  of  the  vertebrae  and  ribs 
which  I  have  observed : — 


I 
o^^i.  T^:-.«^„         Pouter,  from       .Tumbler, 
RockTigcon.      ,     Mr.Bult.       Dutch  Roller. 

Bussorah 
Carrier. 

C-ervical  Vertebrae 

Dorsal  Vertebrte 
,.      Ribs       .. 

Sacral  VertebrsB 
Caudal  Vertebrse 

Total  VertebriB 

12                     12                 12 

1           i 

■     8             i           8         i           8 
8            i          8        j          7 
Tbe  6th  Pair  with    The  6th  and      The  6th  and 
processes,  the  7th     7th  pair  with    7th  pair  wJth- 
palr  without  a         processes.     ■  out  prcicesses. 
process.                                  1 

12                       14          1          11 
7                8  or  9      1          7 

12 

The  12th  bore 
a  small  rib. 

8 

7 
The  6th  and 
7th  pair  with- 
out  processes. 

11 

7 

39 

42  or  43     1        38 

38 
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ThepelvU  differs  very  little  in  my  lireed.    The  anteriDr  Eaargia 
{^  the  UiwaXr  however,  is  sometimes  a  little  more  ec^ually  rounded 

OB  both   Bides   than 

^K  in  the  rock- pigeon, 

^V  The  ischium  is  ako 

^V^  frequently        rather 

^^m  Cv        moTo  elongated.  The 

«\1  \¥K     obtumtor-notcli     in 

W I  vIl\    sometimea,      as     in 

many  Tumblers,  less 

developed     than    in 

the  rock-pigeon.  The 

ridges  on  the  ihnm 

are  very   prominent 

in  most  Runts, 

In  the  bones  of  tlie 
extremitiea   I  could 
detect  no  difference, 
_  except  in  their  pro- 

Fife,  sa^a^puii^.  of  wdjuvx.  portional  lengths ; 
aij».  A.  kock-pigpon.  u,  for  instance,  the 
Short^fflcedTmuWer-  metatarsns      in     a 

Pouter  was  1-65  inch,  aiid  in  a  Short-faced 
Tumbler  only  *95  in  length ;  and  this  is  a 
greater  difference  than  would  naturally  follow 
froto  their  differently-sized  bodies ;  but  long 
legs  in  the  Pouter,  and  small  feet  in  the 
Tumbler,  are  selected  points  In  Eome 
Pouters  the  fcapti^a  is  rather  etraighter,  and 
in  some  Tumblers  it  is  stniighter,  with  the 
apex  leas  elongated,  thaji  in  the  rock-pigeon : 
in  the  woodcut,  fig.  28,  the  seapul®  of  the 
rock-pigeon  (a),  and  of  a  short-faced  Tumbler 
(b),  are  given.  The  processes  at  the  summit 
of  the  coracoid,  which  receive  the  extremities 
of  the  furculumi  form  a  more  perfect  cavity  in 
some  Tumblers  than  m  the  rock-pigeon :  in 
Pouters  these  processes  are  larger  and  dif- 
ferently shaped,  and  the  exterior  angle  of 
the  extremity  of  the  eoracoid,  which  is 
articulated  to  the  sternum,  is  Kquarer, 

The  two  arms  of  the  furculum  in  Ponierg 
diverge  less,  proportionally  to  their  length, 
than  in  the  rock-pigeon ;  and  the  symphysis 
is  more  solid  and  pointed.     In  Fantails  the 
degree  of  diverfience  of  the  two  arms  varies  ''^f{j^7^1^il!fa^i5T^- 
in  a  remarkable  manner.    In  fig,  29,  B  and     bier,  n  aad  c  rantflU.  d, 
c  represent  the  furcula  of  two  Fantaile ;  and     Pmjter. 
it  will  be  seen  that  the  divergence  in  n  is  rather  less  even  than  in  iho 
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furculum  of  the  short-faced,  small-sized  Tumbler  (a),  whereas  the 
divergence  in  c  equals  that  in  a  rock-pigeon,  or  in  the  Pouter  (d), 
though  the  latter  is  a  much  larger  bird.  The  extremities  of  the  furcu- 
lum, where  articulated  to  the  coracoids,  vary  considerably  in  outline. 
In  the  sternum  the  differences  in  form  are  slight,  except  in  the 
size  and  outline  of  the  perforations,  which,  both  in  the  larger  and 
lesser  sized  breeds,  are  sometimes  small.  These  perforations,  also, 
are  sometimes  either  nearly  circular,  or  elongated  as  is  often  the 
case  with  Carriers.  The  posterior  perforations  occasionally  are  not 
complete,  being  left  open  posteriorly.  The  marginal  apophyses 
forming  the  anterior  perforations  vary  greatly  in^  development. 
The  degree  of  convexity  of  the  posterior  part  of  the  sternum  differs 
much,  being  sometimes  almost  perfectly  flat.  The  manubrium  is 
rather  more  prominent  in  some  individuals  than  in  others,  and  the 
pore  immediately  under  it  varies  greatly  in  size. 

Correlation  of  Growth, — By  this  term  I  mean  that  the  whole 
organisation  is  so  connected,  that  when  one  part  varies,  other 
parts  vary ;  but  which  of  two  correlated  variations  ought  to  be 
looked  at  as  the  cause  and  which  as  the  effect,  or  whether  both 
result  from  some  common  cause,  we  can  seldom  or  never  tell. 
The  point  of  interest  for  us  is  that,  when  fanciers,  by  the  con- 
tinued selection  of  slight  variations,  have  largely  modified  one 
part,  they  often  unintentionally  produce  other  modifications. 
For  instance,  the  beak  is  readily  acted  on  by  selection,  and, 
with  its  increased  or  diminished  length,  the  tongue  increases 
or  diminishes,  but  not  in  due  proportion ;  for,  in  a  Barb  and 
Short-faced  Tumbler,  both  of  which  have  very  short  beaks,  the 
tongue,  taking  the  rock-pigeon  as  the  standard  of  comparison, 
was  proportionally  not  shortened  enough,  whilst  in  two 
Carriers  and  in  a  Runt  the  tongue,  proportionally  with  the 
beak,  was  not  lengthened  enough,  thus,  in  a  first-rate  English 
Carrier,  in  which  the  beak  from  the  tip  to  the  feathered  base 
was  exactly  thrice  as  long  as  in  a  first-rate  Short-faced 
Tumbler,  the  tongue  was  only  a  little  more  than  twice  as 
long.  But  the  tongue  varies  in  length  independently  of  the 
beak :  thus  in  a  Carrier  with  a  beak  1*2  inch  in  length,  the 
tongue  was  -67  in  length :  whilst  in  a  Runt  which  equalled 
the  Carrier  in  length  of  body  and  in  stretch  of  wings  from 
tip  to  tip,  the  beak  was  -92  whilst  the  tongue  was  -73  of  an 
inch  in  length,  so  that  the  tongue  was  actually  longer  than 
in  the  carrier  with  its  long  beak.  The  tongue  of  the  Runt 
was  also  very  broad  at  the  root.     Of  two  Runts^  one  had  its 
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l>cak  longer  by  ^23  of  an  inch^  whilst  its  tongue  ^^a8  shorter 
hj  '14  than  in  the  other. 

With  tho  increased  or  diniiniahed  length  of  the  beak  the 
length  of  tho  slit  forming  the  external  orifice  of  the  nostriU 
varies,  but  not  in  due  proportion,  for,  talnng  the  roek-pigeon 
as  the  standard,  the  orifice  in  a  Short-faced  Tnmhler  was  not 
shortened  in  due  proportion  with  its  very  short  beak.  On 
the  other  hand  (and  this  could  not  have  been  anticipated), 
the  orifice  in  three  English  Carriers,  in  the  Bagadotten 
Carrier,  and  in  a  Eunt  (j>igeon  cygne)^  was  longer  by  above 
the  tenth  of  an  inch  than  would  follow  from  the  length  of 
the  beak:  proportioiiallj  with  that  of  the  roek-pigeon^  In 
one  Carrier  the  orifice  of  the  nostrils  waa  thriee  as  long  as  in 
the  rock-pigeon,  though  in  body  and  length  of  beak  this  bird 
was  not  neariy  double  the  size  of  the  reck- pigeon.  This 
greatly  increased  length  of  the  orifice  of  the  nostrils  seems  to 
stand  partly  in  correlation  with  the  enlargement  of  the 
wattled  skin  on  the  upper  mandible  and  over  the  nostrilB ; 
and  this  is  a  character  which  is  selected  by  fanciers*  So 
again,  the  broad,  naked,  and  wattled  skin  round  the  eyes  of 
Camcrs  and  Barbs  is  a  selected  character  ■  and  in  obvious 
correlation  .with  this,  the  eyelids,  measured  longitudinally, 
are  proportionally  more  than  double  the  length  of  those  of 
the  rock-pigeon* 

The  gieat  difference  (see  woodcut  No.  27)  in  the  curvature 
of  the  lower  jaw  in  the  rock -pigeon,  the  Tumbler,  and  Baga- 
dotten Cannier,  stands  in  obvious  relation  to  the  curvature  of 
the  upper  jaw,  and  more  especially  to  the  angle  formed  by 
the  maxillo-jugal  arch  with  the  preraaxillaiy  bones.  ]5ut  in 
Carriers,  Kunts,  and  Barbs  the  singular  reflexion  of  the  upper 
margin  of  the  middle  part  of  the  lower  jaw  (see  woodcut 
No.  25)  is  not  strictly  correlated  with  the  width  or  divergence 
(as  may  be  clearly  seen  in  woodcut  No.  26)  of  the  premaxillary 
bones,  but  with  the  breadth  of  the  homy  and  soft  parts  of  the 
upper  mandible,  w^hich  are  always  overlapped  by  the  edges  of 
the  lower  mandible. 

In  Pouters,  the  elongation  of  the  body  is  a  selected  cha- 
racter^  and  the  ribs,  as  we  have  seen,  have  generally  become 
very  broad,  with  the  seventh  pair  furnished  with  prooesaes;  tliB 
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sacral  and  caudal  vertebrae  have  been  augmented  in  number ; 
the  sternum  has  likewise  increased  in  length  (but  not  in  the 
depth  of  the  crest)  by  -4  of  an  inch  more  than  would  follow 
from  the  greater  bulk  of  the  body  in  comparison  with  that 
of  the  rock-pigeon.  In  Fantails,  the  length  and  number  of 
the  caudal  vertebrae  have  increased.  Hence,  during  the 
gradual  progress  of  variation  and  selection,  the  internal  bony 
framework  and  the  external  shape  of  the  body  have  been,  to 
a  certain  extent,  modified  in  a  correlated  manner. 

Although  the  wings  and  tail  often  vary  in  length  inde- 
pendently of  each  other,  it  is  scarcely  possible  to  doubt  that 
they  generally  tend  to  become  elongated  or  shortened  in 
correlation.  This  is  well  seen  in  Jacobins,  and  still  more 
plainly  in  Kunts,  some  varieties  of  which  have  their  wings 
and  tail  of  great  length,  whilst  others  have  both  very  short. 
With  Jacobins,  the  remarkable  length  of  the  tail  and  wing- 
feathers  is  not  a  character  which  is  intentionally  selected  by 
fanciers ;  but  fanciers  have  been  trying  for  centuries,  at  least 
since  the  year  1600,  to  increase  the  length  of  the  reversed 
feathers  on  the  neck,  so  that  the  hood  may  more  completely 
enclose  the  head ;  and  it  may  be  suspected  that  the  increased 
length  of  the  wing  and  tail-feathers  stand  in  correlation  with 
the  increased  length  of  the  neck- feathers.  Short-faced  Tumblers 
have  short  wings  in  nearly  due  proportion  with  the  reduced 
size  of  their  bodies;  but  it  is  remarkable,  seeing  that  the 
number  of  the  primary  w  ing-feathers  is  a  constant  character 
in  most  birds,  that  these  Tumblers  generally  have  only  nine 
instead  of  ten  primaries.  I  have  myself  observed  this  in 
eight  birds;  and  the  Original  Columbarian  Society ^^  reduced 
the  standard  for  Bald-head  Tumblers  from  ten  to  nine  white 
flight-feathers,  thinking  it  unfair  that  a  bird  which  had  only 
nine  feathers  should  be  disqualified  for  a  prize  because  it  had 
not  ten  white  flight-feathers.  On  the  other  hand,  in  Carriers 
and  Runts,  which  have  large  bodies  and  long  wings,  eleven 
primary  feathers  have  occasionally  been  observed. 

Mr.  Tegetmeier  has  informed  me  of  a  curious  and  inexpli- 
cable case  of  correlation,  namely,  that  young  pigeons  of  all 
breeds  which  when  mature  become  white,  yellow,  silver  (i.e., 
extremely  pale  blue),  or  dun-coloured,  are  born  almost  naked ; 

»'  J.  M.  Eaton's  Treatise,  edit.  1858,  p.  78. 
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whereai  pigeons  of  other  colourB  are  bom  ^'ell-clothed  with 
down.  Mr.  Esqijilant,  however,  has  oljserved  that  young 
dun  Carriers  are  not  so  hare  as  joung  dun  Barha  and  Tnmblerg. 
Wr»  Tegetmeier  has  seen  two  young  birds  in  the  same  nest, 
prodnced  from  differently  coloured  parents,  which  differed 
greatly  in  the  degree  to  whieh  they  were  at  first  clothed  with 
down, 

I  have  obsei-ved  another  case  of  correlation  which  at  first 
m'ght  appears  quite  inexplicable,  hut  on  which,  as  we  shall 
aeo  in  a  fiitnre  chapter,  some  light  can  he  thrown  hj  the  law 
of  homologous  parts  varying  in  the  fiame  manner.  The  case 
is,  that,  when  the  feet  are  miivh  feathered,  the  roota  of  the 
tea  there  are  connected  by  a  web  of  skin,  and  apparently  in  cor- 
relation with  this  the  two  outer  toes  become  connected  for  a 
considerable  space  by  skin,  I  have  observed  this  in  very 
many  specimens  of  Pouters,  Tnimpeters,  Swallows,  Koller- 
tumblers  (likewise  observed  in  this  bre<^d  by  Mr,  Brant),  and 
in  a  lesser  degree  in  other  feather-footed  pigeons. 

The  feet  of  the  smaller  and  larger  breeds  arc  of  confBa 
much  smaller  or  larger  than  those  of  tho  rock -pigeon;  but 
the  sciitellte  or  scales  covering  the  toes  and  tarsi  have  not 
only  decreased  or  increa&ed  in  size,  but  likewise  in  number- 
To  give  a  single  infita-nee,  1  have  counted  eight  scutellap  on  the 
hind  toe  of  a  Ennt,  and  only  ^yg  on  that  of  a  Short-faced 
Tumbler.  With  birds  in  a  state  of  natnre  the  number  of  the 
seutellEB  on  the  feet  is  usually  a  constant  character.  The 
length  of  the  feet  and  the  length  of  the  beak  apparently 
stand  in  con  elation  ^  but  as  disuse  apparently  has  affected 
the  size  of  the  feet,  this  case  may  come  under  the  follbwing 
discussion. 

On  the  Mffectg  of  Dim^e. — In  the  following  discussion  on  the 
relative  proportions  of  the  feet,  sternum,  furculum,  stmpuhe, 
and  wings,  I  may  premise,  in  order  to  give  some  confidence  to 
the  reader,  that  all  my  measuremciits  were  made  in  the  same 
manner,  and  tliat  they  were  made  without  the  least  intention 
of  applying  them  to  the  following  purpose, 

I  measured  most  of  the  birds  which  came  into  my  ptiae^ssion,  from 
the  feathered  bane  of  the  beak  (the  length  of  beak  itself  being  so 
variable)  to  the  end  of  the  tail,  and  to  the  oil-gland,  but  un- 
fortunately  (except  in  a  few  cases)  not  to  the  root  of  the  tail ;    I 
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measured  each  bird  from  the  extreme  tip  to  tip  of  wing ;  and  the 
length  of  the  terminal  folded  part  of  the  wing,  from  the  extremity 
of  the  primaries  to  the  joint  of  the  radius.  I  measured  the  feet 
without  the  claws,  from  the  end  of  the  middle  toe  to  the  end  of 
the  hind  toe;  and  the  tarsus  and  middle  toe  together.  I  have 
taken  in  every  case  the  mean  measurement  of  two  wild  rock-pigeons 
from  the  Shetland  Islands,  as  the  standard  of  comparison.  The 
following  table  shows  the  actual  length  of  the  feet  in  each  bird ; 

Table.  I. 

Pigeons  with  their  beaks  generally  shorter  than  that  of  Vie  Rock-pigeoiiy 

'proportionally  to  the  size  of  their  bodies. 


Name  of  Breed. 


Wild  rock-pigeon  (mean  measurement "i    . . 

Short-faced  Tumbler,  bald  head 

„  „  almond 

Tumbler,  red  magpie 

„          red  common  (by  standard  to  end 
oftail) 

„         common  bald-head 

„  roller 

Turbit 

»>       

»       

Jacobin 

Trumpeter,  white        

„  mottled 

Fantall  (l>y  standard  to  end  of  tail) 

>»  n  »  .... 

,,      crested  var.        „  .... 

Indian  Frill-back  ,,  .... 

English  Frill-back      

Nun       

Laugher        

Barb      

»         

Spot 

Swallow,  red         

„         blue      

Pouter 

„         German        

Bussorah  Carrier 

Number  of  speeimens 


Actual 

length 

of 

Feet 


2-02 


57 
60 
75 

85 
85 
80 
75 
80 
84 
90 
02 
95 
85 
95 
95 
80 
10 
82 
05 
00 
00 
90 
90 
85 
00 
42 
30 
17 


DlflFerence  between 
actual  and  calculated 

length  of  feet,  in 

proportion  to  length  of 

feet  and  size  of  body 

in  the  Kock-plgeon. 


Too  short     Too  long 
by  by 


0-11 
0-16 
0-19 

0-07 

0-18 

006 

0-17 

0-01 

0  15 

0-02 

006 

0-18 

0  15 

0-15 

00 

019 

0-03 

0-02 

0-16 

0-03 

0*02 
0-07 
0-18 


28 


22 


03 


03 
II 

09 
09 
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»nd  the  difference  between  the  length  which  tho  feet  ought  to  have 
hsd  ac<KDrding  to  the  mze  nf  body  of  each,  in  comparison  with  the 
size  of  body  and  length  of  feet  of  the  rock-pi j^eon,  calculated  (with 
a  few  ftpeciSed  exceptions)  by  the  standard  of  the  length  of  the  body 
from  the  base  of  the  beak  to  the  oil-gland.  I  have  preferred  thia 
standard,  owing  to  the  variability  of  the  length  of  tail.  Bat  I  have 
made  sinular  calcuktionSj  taking  as  the  standard  the  length  frora 
tip  to  tip  of  wing,  and  likewise  in  most  ca^s  from  the  base  of  the 
beak  to  the  end  of  the  tail ;  and  the  result  has  always  lieen  closely 
similar.  To  give  an  example :  the  first  bird  in  the  table,  being 
a  Short-fsiced  Tumbler,  is  much  smaller  thaa  the  rock-pigeon,  and 
would  naturally  have  shorter  ftset ;  hut  it  is  found  on  calculation  to 
have  feet  too  short  by  11  of  an  inch,  in  coniparison  with  the  fi^et  of 
the  rock-pfgeon,  relatively  to  the  size  of  the  body  in  these  two  birda^ 
as  measured  from  the  base  of  beak  to  the  oil-gland.  So  apiin,  when 
thip  same  Tumbler  and  the  rock-pigeon  were  compared  by  the  length 
of  their  wings,  or  by  the  extreme  length  of  their  bodies,  the  feet  of 
the  Tumbler  were  likewise  found  to  tie  too  short  in  very  nearly  the 
same  proportion.  1  am  well  aware  that  the  measu^remente  pretend 
to  greater  accuracy  than  is  possible,  but  it  was  less  tronble  to  write 
down  the  aetual  measurements  given  by  the  compasses  in  each  ease 
than  an  approximation. 

Pigeons  txnih  Uieir  beaks  longer  Omn  that  of  Ois  RorJs-pigeoTi,  propf*Hio»nllif 

to  the  site  oj  their  hodiea.  ^ 


Nftme  ofBrecH]. 


Wild  rcx'k-pigeon  (mean  meaiareuifint) 


^    Dlffn-edce  brtwwa 
actnal  ami  ealciUfttcil 
Aciniit     '      It^nfib  of  fpf t,  in 
lenrth      priiporLktn  tn  It^QRth  of 
of  fpet  And  nljse  of  Vjodjr 

Feet      .   in  tlie  Euck-pig^u. 


CarTJer 


„  Dmgon 

Bagndotton  CHrrier     ,. 
ScandoTDoa,  while 

„           Pigeon  cygiie 
Runt       


Number  of  Bpeoimena 


Tt>ej  Btort 

Tot'>  long 

2-02 

bj 

1^ 

2G0 

0*31 

2-60 

_ 

0!L5 

2-40 

,, 

0'21 

2^2S 

mm 

O'Oti 

2 -BO 

mm 

0-56 

2^80 

»m 

O-ST 

2-85 

0-29 

275 

O-iT 

8 

" 

8 

In  these  two  ta.bles  we  see  In  the  first  column  the  actual  length 
of  the  feet  in  thirty-six  birds  belonging  to  various  breeds,  and  in 
the  two  other  eolumns  we  see  by  how^  much  the  feet  are  too  shore 
or  too  Ions,  according  to  the  size  of  bird,  in  comparison  with  the 
rock-pigeon.    In  the  first  table  twenty-two  E^pecimens  have  their 
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feet  too  short,  on  an  average  by  a  little  above  the  tenth  of  an  inch 
(viz.  "lOT) ;  and  five  specimens  have  their  feet  on  an  average  a  very 
little  too  long,  namely,  by  '07  of  an  inch.  But  some  of  these  latter 
cases  can  be  explained ;  for  instance,  with  Pouters  the  legs  and  feet 
are  selected  for  length,  and  thus  any  natural  tendency  to  a  dimi- 
nution in  the  length  of  the  feet  will  have  been  counteracted.  In 
the  Swallow  and  Barb,  when  the  calculation  was  made  on  any 
standard  of  comparison  besides  the  one  used  (viz.  length  of  body 
from  base  of  beak  to  oil-gland),  the  feet  were  found  to  be  too  small. 

In  the  second  table  we  have  eight  birds,  with  their  beaks  much 
longer  than  in  the  rock-pigeon,  both  actually  and  proportionally  with 
tlfe  size  of  body,  and  their  feet  are  in  an  equally  marked  manner 
longer,  namely,  in  proportion,  on  an  average  by  -29  of  an  inch.  I 
should  here  state  that  in  Table  I.  there  are  a  few  partial  exceptions  to 
the  beak  being  proportionally  shorter  than  in  the  rock-pigeon  :  thus 
the  beak  of  the  English  Frill-back  is  just  perceptibly  longer,  and  that 
of  the  Bussorah  Carrier  of  the  same  length  or  slightly,  longer,  than  in 
the  rock-pigeon.  The  beaks  of  Spots,  Swallows,  and  Laughers  are 
only  a  very  little  shorter,  or  of  the  same  proportional  length,  but 
slenderer.  Nevertheless,  these  two  tables,  taken  conjointly,  indicate 
pretty  plainly  some  kind  of  correlation  between  the  length  of  the 
beak  and  the  size  of  the  feet.  Breeders  of  cattle  and  horses  believe 
that  there  is  an  analogous  connection  between  the  length  of  the 
limbs  and  head ;  they  assert  that  a  race-horse  with  the  head  of  a 
dray-horse,  or  a  grey-hound  with  the  head  of  a  bulldog,  would  be  a 
monstrous  production.  As  fancy  pigeons  are  generally  kept  in 
small  aviaries,  and  are  abundantly  supplied  with  food,  they  must 
walk  about  much  less  than  the  wild  rock-pigeon  ;  and  it  may  l>e 
admitted  as  highly  probable  that  the  reduction  in  the  size  of  the 
feet  in  the  twenty-two  birds  in  the  first  table  has  been  caused  by 
disuse,  ^  and  that  this  reduction  has  acted  by  correlation  on  the 
beaks  of  the  great  majority  of  the  birds  in  Table  I.  When,  on  the 
other  hand,  the  beak  has  been  much  elongated  by  the  continued 
selection  of  successive  slight  increments  of  length,  the  feet  by  corre- 
lation have  likewise  become  much  elongated  in  comparison  with 
those  of  the  wild  rock-pigeon,  notwithstanding  their  lessened  use. 

As  I  had  taken  measures  from  the  end  of  the  middle  toe  to  the 
heel  of  the  tarsus  in  the  rock-pigeon  and  in  the  above  thirty-six 
birds,  I  have  made  calculations  analogous  with  those  above  given, 
and  the  result  is  the  same  — namely,  that  in  the  short-beaked 
breeds,  with  equally  few  exceptions  as  in  the  former  case,  the 
middle  toe  conjointly  with  the  tarsus  has  decreased  in  length ; 
whereas  in  the  long-beaked  breeds  it  has  increased  in  length, 
though  not  quite  so  uniformly  as  in  the  former  case,  for  the  leg  in 
some  varieties  of  the  Kunt  varies  much  in  length. 

••  In  an  analogous,  but  converse,  allied  groups,  have  larger  feet.     Sec 

manner,   certain   natural   groups    of  Prince  Bonaparte's    *  Coup-d'oeil    siir 

the  Columbidae,  from  being  more  ter-  TOrder  des  Pigeons.* 
rcstrial  in  their    habits  than   other 
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As  fitHL-y  pigeons  ate  generally  confined  in  aviaries  of  moderate 
Kjzc\.  and  as  evtin  when  not  confmed  they  do  not  search  for  their  own 
ftjod,  they  niust  during  many  genei^ationa  have  used  tliGir  winffa 
ineomi^iarably  less  than  the  wild  rook-pigeoTi.  Hence  it  seemed  to 
me  probable  that  all  the  parts  of  the  skeleton  stihservient  to  flight 
would  bo  found  to  be  red  need  in  size.  With  resjiect  to  the  etermim, 
T  hare  earofolly  measured  its  extrcrae  leni^th  in  twelve  birds  of 
dilferent  hreed,H,  and  in  two  wild  rock -pigeons  from  the  Shetland 
Inlands.  For  the  proportional  comparison  I  have  tried  tlireo 
stanrJards  of  measnrement,  with  all  tvvel^e  birds  namely,  the  length 
from  the  base  of  the  beak  to  the  oiUgland,  to  the  end  of  the  tafl, 
and  from  the  extreme  tip  to  tip  of  wings.  The  result  has  l>e^n  in 
each  case  nearly  tho  same,  the  sterniim  beinf?  invariably  found  to 
be  shorter  than  in  the  wild  rock-pif?eon.  I  will  give  only  a  eitigle 
table,  as  caUnilated  by  the  standard  from  the  base  of  the  beak  to 
the  oil-^gland ;  for  the  result  in  this  euse  is  nearly  the  mean  between 
the  results  obtained  by  the  two  other  standards- 


LeWftJi  of  Sternum. 

Name  of  \inf^. 

Letiilh. 

Short  by 

Name  of  Enjed- 

Actuikl 
Leiiath, 

Too 
Shurt  bj 

Wild  R.jck-ptge0(i 
Pied  SuftTjdermin   «. 
BiA;j:iidotteu  Carrii^r 

Uiiigon 

CarriGr     .. 

Bhoit  faoudTumhlcr 

2*55 
2  HO 
2  SO 
2  45 
2-75 
2- 15 

0*41 
0'35 
0*28 

Biirb        ..       .,       .. 
Kua        

German  Ponter    .. 
JiLMbin  „ 
English  Frdl-btick 
Swuilltjw 

2-35 
2-27 
2-36 

2m 

240 

2-45 

0*34 
0*15 
0*54 
0-22 
0-13 
0-17 

4 


This  table  shows  that  in  these  twelvo  breeds  the  sternum  is  of 
an  average  one-third  of  an  inch  (exactly  "332)  shorter  than  in  the 
rock-pigeon,  proportionally  with  the  size  of  their  bodies ;  so  that 
the  sternum  has  lioen  reduced  by  between  one-seventh  and  one- 
eif^hth  of  its  entire  length ;  and  this  is  a  considentble  reduction . 

1  have  alj?o  measured  iu  twenty-one  birds,  including  the  alK)Te 
dozen,  the  prominence  of  the  crest  of  the  sternum  reiatlrely  to  its 
length,  indej  lendently  of  the  sizo  of  the  liody.  In  two  of  the  twenty- 
one  birds  the  crest  was  prominent  in  the  same  relatiTO  degree  as 
in  the  rock- pigeon;  in  seven  it  was  more  prominent;  but  in  five 
out  of  tliGse  seven,  namely,  in  a  Fantail,  two  Scanderoons,  and  two 
English  Carriers,  this  greater  proniiuonee  may  to  a  certain  extent 
be  ex  plained  J  as  a  prominent  breast  is  admired  and  selected  by 
fanciers;  in  the  remaining  twelve  birds  the  prominence  was  lees. 
Hence  it  follows  that  the  crest  cxhihita  a  slight,  though  uncertain, 
tendon py  to  be  reduced  in  prominence  in  a  greater  degree  than  does 
the  length  of  the  sternum  relatively  to  the  size  of  body,  in  comparison 
with  the  rock-pigeon. 

I  have  measured  the  length  of  the  scapula  in  nine  different  large 
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and  small-sized  breeds,  and  in  all  the  scapula  is  proportionally 
shorter  (taking  the  same  standard  as  before)  than  in  the  wild  rock- 
pigeon.  The  reduction  in  length  on  an  average  is  very  nearly  one- 
fifth  of  an  inch,  or  about  one-ninth  of  the  length  of  the  scapula  in 
the  rock-pigeon. 

The  arms  of  the  furcula  in  all  the  specimens  which  I  compared, 
diverged  less,  proportionally  with  the  size  of  body,  than  in  the  rock- 
pigeon  ;  and  the  whole  furculum  was  proportionally  shorter.  Thus 
in  a  Runt,  which  measured  from  tip  to  tip  of  wings  38j  inches,  the 
furculum  was  only  a  very  little  longer  (with  the  arms  hardly  more 
divergent)  than  in  a  rock-pigeon  which  measured  from  tip  to  tip 
26i  inches.  In  a  Barb,  which  in  all  its  measurements  was  a  little 
larger  than  the  same  rock-pigeon,  the  furculum  was  a  quarter  of  an 
inch  shorter.  In  a  Pouter,  the  furculum  had  not  been  lengthened 
proportionally  with  the  increased  length  of  the  body.  In  a  Short- 
fa^ed  Tumbler,  which  measured  from  tip  to  tip  of  wings  24  inches, 
therefore  only  2^  inches  less  than  the  rock-pigeon,  the  furculum  was 
barely  two-thirds  of  the  length  of  that  of  the  rock-pigeon. 

We  thus  clearly  see  that  the  sternum,  scapula?,  and  furculum 
are  all  reduced  in  proportional  length ;  but  when  we  turn  to 
the  wings  we  find  what  at  first  appears  a  wholly  different 
and  unexpected  result.  I  may  here  remark  that  I  have  not 
picked  out  specimens,  but  have  used  every  measurement  made 
by  me.  Taking  the  length  from  the  base  of  beak  to  the  end 
of  the  tail  as  the  standard  of  comparison,  I  find  that,  out  of 
thirty- five  birds  of  various  breeds,  twenty-five  have  wings  of 
greater,  and  ten  have  them  of  less  proportional  length,  than 
in  the  rock-pigeon.  But  from  the  frequently  correlated 
length  of  the  tail  and  wing-feathers,  it  is  better  to  take  as 
the  standard  of  comparison  the  length  from  the  base  of  the 
beak  to  the  oil-gland;  and  by  this  standard,  out  of  twenty- 
six  of  the  same  birds  which  had  been  thus  measured,  twenty- 
one  had  wings  too  long,  and  only  five  had  them  too  short. 
In  the  twenty-one  birds  the  wings  exceeded  in  length  those  of 
the  rock-pigeon,  on  an  average,  by  1 J  inch  ;  whilst  in  the  five 
birds  they  were  less  in  length  by  only  -8  of  an  inch.  As  I  was 
much  surprised  that  the  wings  of  closely  confined  birds  should 
thus  so  frequently  have  been  increased  in  length,  it  occuiTed 
to  me  that  it  might  be  solely  due  to  the  greater  length  of  the 
wing-feathers ;  for  this  certainly  is  the  case  with  the  Jacobin, 
which  has  vrings  of  unusual  length.  As  in  almost  every  case 
'I  had  measured  the  folded  wings,  I  subtracted  the  length  of 
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this  terminal  part  from  that  of  the  expanded  wings,  and  thits 
I  obtained,  with  a  moderate  degree  of  accnracy,  the  length  of 
the  wings  froin  the  ends  of  the  two  radii,  answering  from 
wrist  to  wrist  in  onr  arniB.  The  winge,  thus  meafiured  in 
the  sauio  twenty-fiTo  birds,  now  gave  a  widely  different 
result ;  for  they  w^ere  proportionally  with  those  of  the  rock- 
pigeon  too  short  in  seventeen  Lirdsj  and  in  only  eight  too 
long.  Of  these  eight  birds,  five  were  long-heaked,^*  and  this 
fact  perhaps  indicates  that  there  is  some  correlation  of  the 
length  of  the  beak  with  the  length  of  the  bones  of  the  winga, 
in  the  same  manner  as  with  that  of  the  feet  and  tarsi.  The 
shortening  of  the  hnmems  and  radius  in  the  seventeen  birds 
may  probably  l>e  attri bated  to  disuse,  as  in  the  case  of  the 
Bcapulte  and  fnrculuin  to  which  the  wing-bones  are  attached  ; — 
the  lengthening  of  the  wing-feathers,  and  consequently  the 
expansion  of  the  wings  from  tip  to  tip,  being,  on  the  ether 
hand,  as  completely  independent  of  use  and  disuse  as  is  the 
growth  of  the  hair  or  wool  on  our  long-haired  dogs  or  long- 
wool  led  sheep. 

To  sum  Tip:  we  may  confidently  admit  that  the  length  of 
the  sternum,  and  frequently  the  prominence  of  its  crest,  the 
length  of  the  scapulae  and  furculum,  have  ail  been  reduced  in 
size  in  comparison  with  the  same  parts  in  the  rock-pigeo.n. 
And  1  presume  that  this  may  be  attributed  to  disuse  or 
lessened  cxercitje.  The  wings,  as  measured  from  the  ends  of 
the  radii,  have  likewise  been  generally  reduced  in  length  j 
but,  owing  to  the  increased  growth  of  the  wing-feathers,  the 
wings,  from  tip  to  tip,  are  commonly  longer  than  in  the  rock- 
pigeon.  The  feet,  as  well  as  the  tarsi  conjointly  with  the 
middle  toe,  have  likewise  in  most  cases  become  reduced ;  and 
this  it  is  probable  has  been  caused  by  their  lessened  use ;  but 
the  existence  of  some  sort  of  correlation  between  the  feet  e.nd 
beak  is  shown  more  plainly  than  the  effects  of  disuse.     We 


^"  It  perha|)?  dei^crires  notice  that 
besides  these  fire  bh'diS  two  nf  the 
eight  were  Barha,  which,  as  J  hare 
shuwo,  must  be  dossed  m  the  wme 
group  with  the  loag-heaked  Carriers 
and  Runts.  Barbs  may  pvopfirljr  be 
rnlkd     fihoH  beaked    Carriers.        It 


wouJtJ,  therefore,  appear  as  U\  duriag 
the  reduction  of  thdr  beaks,  tbdr 
winp  had  retained  a  little  of  thai 
excess  of  length  which  is  characterlij- 
tic  of  their  nearest  relations  trnd  prc}- 
genitor^. 
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have  also  Bome  faint  indication  of  a  similar  correlation  between 
the  main  bones  of  the  wing  and  the  beak. 

Summary  on  the  Points  of  Difference  between  the  several  Domestic 
Baces,  and  between  the  individual  Birds,— The  beak,  together 
with  the  bones  of  the  face,  differ  remarkably  in  length, 
breadth,  shape,  and  curvature.  The  skull  differs  in  shape, 
and  greatly  in  the  angle  formed  by  the  union  of  the  pre- 
maxillary,  nasal,  and  maxillo-jugal  bones.  The  curvature  of 
the  lower  jaw  and  the  reflection  of  its  upper  margin,  as  well 
as  the  gape  of  the  mouth,  differ  in  a  highly  remarkable 
manner.  The  tongue  varies  much  in  length,  both  in- 
dependently and  in  correlation  with  the  length  of  the  beak. 
The  development  of  the  naked,  wattled  skin  over  the  nostrils 
and  round  the  eyes  varies  in  an  extreme  degree.  The  eyelids 
and  the  external  orifices  of  the  nostrils  vary  in  length,  and 
are  to  a  certain  extent  correlated  with  the  degree  of  develop 
ment  of  the  wattle.  The  size  and  form  of  the  oesophagus 
and  crop,  and  their  capacity  for  inflation,  differ  immensely. 
The  length  of  the  neck  varies.  With  the  varying  shape  of 
the  body,  the  breadth  and  number  of  the  ribs,  the  presence  of 
processes,  the  number  of  the  sacral  vertebrae,  and  the  length 
of  the  sternum,  all  vary.  The  number  and  size  of  the 
coccygeal  vertebrae  vary,  apparently  in  correlation  with  the 
increased  size  of  the  tail.  The  size  and  shape  of  the  perfora- 
tions in  the  sternum,  and  the  size  and  divergence  of  the  arms 
of  the  furculum,  differ.  The  oil-gland  varies  in  development, 
and  is  sometimes  quite  aborted.  The  direction  and  length  of 
certain  feathers  have  been  much  modified,  as  in  the  hood  of 
the  Jacobin  and  the  frill  of  the  Turbit.  The  wing  and  tail- 
feathers  generally  vary  in  length  together,  but  sometimes 
independently  of  each  other  and  of  the  size  of  the  body.  I'he 
number  and  position  of  the  tail-feather  vary  to  an  unparalleled 
degree.  The  primary  and  secondary  wing  feathers  occasion- 
ally vary  in  number,  apparently  in  correlation  with  the 
length  of  the  wing.  The  length  of  the  leg  and  the  size  of 
the  feet,  and,  in  connection  with  the  latter,  the  number  of 
the  scutellae,  all  vary.  A  web  of  skin  sometimes  connects 
the  bases  of  the  two  inner  toes,  and  almost  invariably  the  two 
outer  toes  when  the  feet  are  feathered. 

The  size  of  the  body  differs  greatly :  a  Runt  has  been  known 
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to  'weigh  more  than  five  times  as  much  as  a  Short-faced 
Tumbler.  The  eggs  diifer  in  size  and  shape.  According  to 
Parmentier,*'^  some  races  use  much  straw  in  building  their 
nests,  and  others  use  little ;  but  I  cannot  hear  of  any  recent 
corroboration  of  this  statement.  The  length  of  time  required 
for  hatching  the  eggs  is  uniform  in  all  the  breeds.  The  period 
at  which  the  characteristic  plumage  of  some  breeds  is  acquired, 
and  at  which  certain  changes  of  colour  supervene,  differs. 
The  degree  to  which  the  young  birds  are  clothed  with  down 
when  first  hatched  is  different,  and  is  correlated  in  a  singular  . 
manner  with  the  colour  of  the  plumage.  The  manner  of 
flight,  and  certain  inherited  movements,  such  as  clapping  the 
wings,  tumbling  either  in  the  air  or  on  the  ground,  and  the 
manner  of  courting  the  female,  present  the  most  singular 
differences.  In  disposition  the  several  races  differ.  Some 
races  are  very  silent;  others  coo  in  a  highly  peculiar 
manner. 

Although  many  different  races  have  kept  true  in  character 
during  several  centuries,  as  we  shall  hereafter  more  fully 
see,  yet  there  is  far  more  individual  variability  in  the  most 
constant  breeds  than  in  birds  in  a  state  of  nature.  There  is 
hardl}''  any  exception  to  the  rule  that  those  characters  vary 
most  which  are  now  most  valued  and  attended  to  by  fanciers, 
and  which  consequently  are  now  being  improved  by  continued 
selection.  This  is  indirectly  admitted  by  fanciers  when  they 
complain  that  it  is  much  more  difficult  to  breed  high  fancy 
pigeons  up  to  the  proper  standard  of  excellence  than  the  so- 
called  toy  pigeons,  which  differ  from  each  other  merely  in 
colour;  for  particular  colours  when  once  acquired  are  not 
liable  to  continued  improvement  or  augmentation.  Some 
characters  become  attached,  from  quite  unknown  causes,  more 
strongl}^  to  the  male  than  to  the  female  sex ;  so  that  we  have 
in  certain  races,  a  tendency  towards  the  appearance  of  secon- 
dary sexual  characters,*^  of  which  the  aboriginal  rock-pigeon 
displays  not  a  trace. 

*®  Temmiiick,  *  Hist.  Nat.  Gen.  des  between  the  males  and  females,  as  are 

Pigeons   et   des   Gallinac^s,*   torn,  i.,  not  directly  connected  with  the  act  of 

1813,  p.  170.  reproduction,  as  the  tail  of  the  pea- 

**  This   term   was    used   by   John  cock,  the  horns  of  deer,  &c. 
Hunter  for  such  differences  in  structure 
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CHAPTEE   VI. 

PIGEON  s — continued. 

ON  THE  ABORIGINAL  PARENT-STOCK  OP  THE  SEVERAL  DOMESTIC  RACE8 — 
HABITS  OP  LIFE — ^WILD  RACES  OF  THE  ROCK-PIGEON — DOVECOT-PIGEONS — 
PROOFS  OP  THE  DESCENT  OP  THE  SEVERAL  RACES  FROM  COLUMBA  LIVIA 
— FERTILITY  OF  THE  RACES  WHEN  CROSSED — REVERSION  TO  THE  PLUMAGE 
OP  THE  WILD  ROCK-PIGEON — CIRCUMSTANCES  FAVOURABLE  TO  THE  FOR- 
MATION OP  THE  RACES — ANTIQUITY  AND  HISTORY  OP  THE  PRINCIPAL 
RACES — MANNER  OF  THEIR  FORMATION — SELECTION — UNCONSCIOUS  SE- 
LECTION— CARE  TAKEN  BY  FANCIERS  IN  SELECTING  THEIR  BIRDS — 
SLIGHTLY  DIFFERENT  STRAINS  GRADUALLY  CHANGE  INTO  WELL-MARKED 
BREEDS — EXTINCTION  OF  INTERMEDIATE  FORMS — CERTAIN  BREEDS  REMAIN 
PERMANENT,   WHILST  OTHERS   CHANGE — SUMMARY. 

The  differences  described  in  the  last  chapter  between  the 
eleven  chief  domestic  races  and  between  individual  birds  of 
the  same  race,  would  be  of  little  significance,  if  they  had  not 
all  descended  from  a  single  wild  stock.  The  question  of  their 
origin  is  therefore  of  fundamental  importance,  and  must  be 
discussed  at  considerable  length.  No  one  will  think  this 
superfluous  who  considers  the  great  amount  of  difference 
between  the  races,  who  knows  how  ancient  many  of  them 
are,  and  how  truly  they  breed  at  the  present  day.  Fanciers 
almost  unanimously  believe  that  the  different  races  are 
descended  from  several  wild  stocks,  whereas  most  naturalists 
believe  that  all  are  descended  from  the  Columha  livia  or  rock- 
pigeon. 

Temminck^  has  well  observed,  and  Mr.  Gould  has  made 
the  same  remark  to  me,  that  the  aboriginal  parent  must  have 
been  a  species  which  roosted  and  built  its  nest  on  rocks ;  and 
I  may  add  that  it  must  have  been  a  social  bird.  For  all  the 
domestic  races  are  highly  social,  and  none  are  known  to  build 
or  habitually  to  roost  on  trees.  The  awkward  manner  in 
which  some  pigeons,  kept  by  me  in  a  summer-house  near  an 
old  walnut-tree,  occasionally  alighted  on  the  barer  branches, 

*  Temminck,  *Hist.  Nat.  Gen.  des  Pigeons,'  &c.,  torn.  i.  p.  191. 
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was  evident.^  NevertLelesH,  Mr.  E,  Scot  Skirving  inforins 
me  that  he  often  saw  ciowd&  of  pigeons  in  Upper  Egypt 
ijettling  on  low  trees,  but  not  on  palms,  in  preference  to 
alighting  on  the  mud  hovels  of  the  natives.  In  India  Mr. 
Blylh"*  Las  been  assured  that  tlie  wild  Clivia,  var.  intermedia^ 
sometimes  roosts  in  trees,  I  may  here  give  a  curious  instance 
of  compulsion  leading  to  changed  habits:  the  banks  of  tho' 
Nile  above  lat.  28""  30'  are  pei-pendicular  for  a  long  distance, 
so  that  when  the  river  is  fuU  the  pigeons  cannot  alight  on 
the  shore  to  drink,  and  Mr.  Skirving  repeatedly  Ba%v  whole 
flocks  settle  on  the  water,  and  drink  whilst  they  floated,  down 
the  stream.  I'hese  flocks  seen  from  a  distance  resemble^l 
flocks  of  gulla  on  the  surface  of  the  sea. 

If  any  domestic  race  had  descended  from  a  species  which 
was  not  sueialj  or  which  bnilt  its  nest  and  roosted  in  troea,* 
the  sharp  eyes  of  fanciers  would  assnredly  have  detected  some 
vestige  of  BO  different  an  aboriginal  habit.  For  we  have 
reason  to  believe  that  aboriginal  habits  are  long  retained 
under  domestication.  Thus  with  the  common  Q.m  we  seo 
signs  of  its  original  desert  life  in  its  strong  dislike  to  cross 
the  smallest  streJim  of  water,  and  in  its  pleasure  in  rolling  in 
the  dtisst.  The  same  strong  dislike  to  cross  a  stream  is 
common  to  the  camel,  which  has  been  domesticated  from  a 
very  ancient  period.  Young  pig^s,  though  so  tame,  sometimes 
squat  when  frightened,  and  thus  try  to  conceal  themselves 
even  on  an  open  and  bare  place.  Yonng  turkeys,  and  occa- 
sionally even  young  fowls,  when  the  hen  gives  the  danger- 
cry,  run  away  and  try  to  hide  tbemselves,  like  yoitng  par- 
tridges or  pheasants,  in  order  that  their  mother  may  take 


'  I  have  heard  throtigh  Bir  G.  Lyftll 
from  Miss  Buckley,  that  some  half- 
bted  Carriers  kept  during  mjiny  ye^rs 
Dear  London  regubrly  settled  by  day 
on  some  adjoin  Lag  trees,  and,  after 
hein^  disturbed  in  their  loft  by  their 
yoUDg  being  taken,  roojsted  on,  thcni  at 
night- 

*  *  AtinuU  and  Mai^*  of  Kat.  Hidt,,' 
2ad  ser.,  vol,  ii.,  1857,  p.  5il9  ;  and 
in  H  late  volume  of  the  Journal  of  the 
Asiatic  Society. 


*  In  works  written  on  the  pifenn 
by  f3iic:iers  1  hsive  sometimes  ahserved 
the  mi5htakea  belief  expressed  that 
the  species  which  naturalists  called 
gronDd-pigcons  (in  conlra>listincttDii 
to  arboreal  pigeons)  do  not  perch  and 
build  CD  tr«e^.  In  these  same  wt^rka 
by  fanciers  wild  species  reAembling 
the  chief  domei^tic  rnce^  are  often  said 
to  exist  in  various  part^  of  the  world; 
but  snch  species  are  quite  aQkitfiwn 
to  naturalists. 
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flight,  of  which  she  has  lost  the  power.  The  musk-duck 
{Cairina  moschata)  in  its  native  country  often  perches  and 
roosts  on  trees,^  and  our  domesticated  musk-ducks,  though 
such  sluggish  birds,  "are  fond  of  perching  on  the  tops  of 
barns,  walls^  &c.,  and,  if  allowed  to  spend  the  night  in  the 
hen-house,  the  female  will  generally  go  to  roost  by  the  side 
of  the  heiis,  but  the  drake  is  too  heavy  to  mount  thither  with 
ease."  ^  We  know  that  the  dog,  however  well  and  regularly 
fed,  often  buries,  like  the  fox,  any  superfluous  food ;  and  we 
see  him  turning  round  and  round  on  a  carpet,  as  if  to  trample 
down  grass  to  form  a  bed ;  we  see  him  on  bare  pavements 
sci'atching  backwards  as  if  to  throw  earth  over  his  excrement, 
although,  as  I  believe,  this  is  never  effected  even  where  there 
is  earth.  In  the  delight  with  which  lambs  'and  kids  crowd 
together  and  frisk  on  the  smallest  hillock,  we  see  a  vestige  of 
their  former  alpine  habits. 

We  have  therefore  good  reason  to  believe  that  all  the 
domestic  races  of  the  pigeon  are  descended  either  from  some 
one  or  from  several  species  which  both  roosted  and  built  their 
nests  on  rocks,  and  were  social  in  disposition.  As  only  five 
or  six  wild  species  have  these  habits,  and  make  any  near 
approach  in  structure  to  the  domesticated  pigeon,  I  will 
enumerate  them. 

Firstly,  the  Columha  huconota  resembles  certain  domestic  varieties 
in  its  plumage,  with  the  one  marked  and  never-failing  diflference  of 
a  white  band  which  crosses  the  tail  at  some  distance  from  the 
extremity.  This  species,  moreover,  inhabits  the  Himalaya,  close  to 
the  limit  of  perpetual  snow;  and  therefore,  as  Mr.  Blyth  has  re- 
marked, is  not  likely  to  have  been  the  parent  of  our  domestic 
breeds,  which  thrive  in  the  hottest  countries.  Secondly,  the  C 
ruptstrvi,  of  Central  Asia,  which  is  intermediate  J"  between  the  6". 
leuconota  and  livia ;  but  has  nearly  the  same  coloured  tail  as  the 
former  species.  Thirdly,  the  Columha  Itftoralis  builds  and  roosts, 
according  to  Temminck,  on  rocks  in  the  Malayan  archipelago ;  it  is 
white,  excepting  parts  of  the  wing  and  the  tip  of  the  tail,  which  are 
black;  its  legs  are  livid-coloured,  and  this  is  a  character  not 
observed  in  any  adult  domestic  pigeon ;  but  1  need  not  have 
mentioned  this  species  or  the  closely -allied  C.  luduosa,  as  they  iii 


*  Sir  R.  Schombnrgk,  in  *  Journal  «  Rev.   E.   S.  Dixon,  *  Ornamental 

R.  Geograph.  Soc.,*  vol.  xiii.,   1844,       Poultry,*  1848,  pp.  63,  66. 
p.  32.  '  Proc.  Zoolog.  Soc,  1859,  p.  U)0. 
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fact  belong  to  the  genus  Carpophaga.  Fourthly,  Columha  guinst, 
which  ranges  from  Guinea"  to  the  Cape  of  Good  Hope,  and  rooste 
either  on  trees  or  rocks,  according  to  the  nature  of  the  country ♦ 
This  species  belongs  to  the  genus  Strict^nas  of  Reichenbachj  but 
18.  closely  allied  to  Columba ;  it  is  to  mme  extent  coloured  like 
certain  domestic  ra€eR,  and  has  been  said  to  be  domesticated  in 
Abyssinia ;  but  Mr  Mansfield  Parkyns,  who  eoUecteS.  the  birds  of 
that  country  and  knows  the  Bpocies^  informs  me  that  this  is  a 
mistake.  Moreover,  the  C.  gumea  is  characterized  by  the  feathers 
of  tho  neck  having  peculiar  notched  tips,— ^a  character  not  obsetTed 
iu  any  dome-stic  mce.  Fifthly,  the  Coiumha  v^nas  of  Europe,  which 
roosts  on  trees,  and  bnilda  its  nest  in  hales,  either  in  trees  or  the 
ground  ;  this  species,  as  far  as  external  characters  go,  might  be  the 
parent  of  several  domestic  races ;  but,  though  it  crosses  readily 
with  the  true  rock-pigeon,  the  offspring,  as  we  shall  presently  see, 
are  sterile  hybrids,  and  of  such  steiiLity  there  is  not  a  trace  when 
the  domestio  races  are  intercro.seed.  It  should  also  lie  observed 
that  if  we  were  fo  admit,  against  all  probability,  that  any  of  the 
foregoing  five  or  six  species  were  the  parents  of  some  of  our 
domestic  pigeons,  not  the  least  light  wonld  be  thrown  on  the 
chief  differences  between  the  eleven  most  stroogly-marked  re.ces. 

We  now  come  to  the  best  known  rock-pigeon,  the  Cohimba  liL'ift^ 
which  is  often  designated  in  Europe  pre-eminently  as  the  Eoek- 
pigeon,  and  which  naturalists  believe  to  be  the  parent  of  all  the 
domes ticjited  breeds.  This  bird  agrees  in  every  essential  character 
with  the  breeds  which  have  been  only  slightly  modiiied.  It  differs 
fmm  all  other  sj)ecies  m  being  of  a  elaty-blue  colour,  with  two  black 
bars  on  the  wings,  and  with  the  croup  (or  loins)  white.  Occasionally 
birds  are  seen  in  Faroe  and  the  Hebrides  with  the  black  tMirs 
replaced  by  two  or  tbi-ee  black  spots;  this  form  has  been  named  by 
Brelim  ^  C.  (imah'<Pf  but  tliis  species  has  not  been  admitted  as  distinct 
by  other  ornithologists.  Graba  *^  even  found  a  difference  in  the  bars 
on  tlie  right  and  left  wings  of  the  same  bird  in  Faroe.  Another  and 
rather  more  distinct  form  is  either  truly  wdd  or  has  become  feral 
on  the  cliffs  of  England  and  was  doubtfully  named  by  Mr.  Blyth  ^^ 
as  V.  affinl^,  but  is  now  no  longer  considered  by  him  as  a  distinct 
species.  C.  oMnis  is  rather  smaller  than  the  rock-pigeon  of  the 
Scottish  islands,  and  has  a  very  different  appearance  owing  to  the 
wing-coverts  being  chequered  with  black,  with  similar  marks  often 
extending  over  the  back.     The  chequering  consists  of  a  large  black 


'  TemmiDck,  *  Hist.  Nat.  Grfn.  des 
Pigeons/  torn*  i. ;  also  *  Les  Pigeons^ 
par  Mme.  Knip  aod  Temminct.  Booa- 
parte,  however,  in  his  *  Coup-d'oeil/ 
believes  that  two  closely  allieJ  species 
are  confounded  together  uuder  this 
name*  The  C.  kmocephala  of  the 
West  Indies  ie  sstnted  by  Temminclc  to 
h^  u  roek-pigeon  ;  but  I  am  jnform&i 


by  Mr»  Gosse  that  this  is  wsk  «rror* 
'  ^HaDdbiich      der      Katurfssch. 

Vogel  Deutsch lands.' 

^^  '  Tkgebttchj    Ruiae    nach    Faro,* 

1830,6.  62. 

"  *  Annals  and  Mag.  of  Nat.  Bist/ 

vol  XIX.  1847,  p.  102.     This  eieelleut 

piper  OQ  pigeons  is  well  worth  ccin^ 

suitings 
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spot  on  the  two  sides,  but  chiefly  on  the  outer  side,  of  each  feather. 
The  wing-bars  in  the  true  rock-pigeon  and  in  the  chequered 
variety  are,  in  fact,  due  to  similar  though  larger  spots  symmetrically 
crossing  the  secondary  wing-feather  and  the  larger  coverts.  Hence 
the  chequering  arises  merely  from  an  extension  of  these  marks  to 
other  parts  of  the  plumage.  Chequered  birds  are  not  confined  to 
the  coasts  of  England ;  for  they  were  foimd  by  Graba  at  Faroe ;  and 
W.  Thompson  "  says  that  at  Islay  fully  half  the  wild  rock-pigeons 
were  chequered.  Colonel  King,  of  Hythe,  stocked  his  dovecot  with 
young  wild  birds  which  he  himself  procured  from  nests  at  the 
Orkney  Islands ;  and  several  specimens,  kindly  sent  to  me  by  him, 
were  all  plainly  chequered.  As  we  thus  see  that  chequered  birds 
occur  mingled  with  the  true  rock-pigeon  at  three  distinct  sites, 
namely,  Faroe,  the  Orkney  Islands,  and  Islay,  no  importance  can 
be  attached  to  this  natural  variation  in  the  plumage. 

Prince  C.  L.  Bonaparte,^^  a  great  divider  of  species,  enumerates, 
with  a  mark  of  interrogation,  as  distinct  from  C.  livia,  the  C.  turricola 
of  Italy,  the  G.  rupestris  of  Daouria,  and  the  C.  schimperi  of  Abys- 
sinia ;  but  these  birds  differ  from  C.  livia  in  characters  of  the  most 
trifling  value.  In  the  British  Museum  there  is  a  chequered  pigeon, 
probably  the  C.  schimperi  of  Bonaparte,  from  Abyssinia.  To  these 
may  be  added  the  G.  gymnocydus  of  G.  R.  Gray  from  W.  Africa, 
which  is  slightly  more  distinct,  and  has  rather  more  naked  skin 
round  the  eyes  than  the  rock-pigeon  ;  but  from  information  given 
me  by  Dr.  Daniell,  it  is  doubtful  whether  this  is  a  wild  bird,  for 
dovecot-pigeons  (which  I  have  examined)  are  kept  on  the  coast  of 
Guinea. 

The  wild  rock-pigeon  of  India  {C.  intermedia  of  Strickland)  has 
been  more  generally  accepted  as  a  distinct  species.  It  differs  chiefly 
in  the  croup  being  blue  instead  of  snow-white ;  but  as  Mr.  Blyth 
informs  me,  the  tint  varies,  being  sometimes  albescent.  When  this 
form  is  domesticated  chequered  birds  appear,  just  as  occurs  in 
Europe  with  the  truly  wild  C.  livia.  Moreover  we  shall  immediately 
have  proof  that  the  blue  and  white  croup  is  a  highly  variable 
character ;  and  Bechstein  ^^  asserts  that  with  dovecot-pigeons  in 
Germany  this  is  the  most  variable  of  all  the  characters  of  the 
plumage.  Hence  it  may  be  concluded  that  C.  intermedia  cannot  be 
ranked  as  specifically  distinct  from  C.  livin. 

In  Madeira  there  is  a  rock-pigeon  which  a  few  ornithologists  have 
suspected  to  be  distinct  from  C.  livia.  I  have  examined  numerous 
specimens  collected  by  Mr.  E.  V.  Harcourt  and  Mr.  Mason.  They 
are  rather  smaller  than  the  rock-pigeon  from  the  Shetland  Islands, 
and  their  beaks  are  plainly  thinner,  but  the  thickness  of  the  beak 
varied  in  the  several  specimens.    In  plumage  there  is  remarkable 


"  *  Natural    History    of    Ireland,*  geons,'  '  Comptes  Rendus,*  1854-55. 
Birds,  vol.   ii.   (1850),   p.    11.     For  "  *  Naturgeschichte.  Deutschlandd, 

Graba,  see  previous  reference.  Band  i v.  1795,  s.  14. 

**  *CoujMi*OBil  sur  TOrdre  des  Pi- 
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diversity ;  some  spprnmeiiH  are  identical  in  every  feather  (I  speak 
after  actual  comparison)  with  the  rock-pfg^on  of  tha  Shetland 
laJands  ;  others  are  chequered,  hkc  O.  a£ims  frora  the  cliffs  of 
Englaiitli  but  generally  to  a  greater  degree*  being  almost  black  over 
the  whole  back;  otiiers  ara  identical  with  the  so-called  0.  intermediis 
of  India  in  the  degree  of  bluenefis  of  the  croup ;  wliilBt  others  have 
this  part  very  pale  or  very  dark  blue,  and  are  likewise  chequered. 
So  much  variability  raiRes  a  strong  suspicion  that  thtse  birds  are 
domestic  pigeons  which  have  l>ecome  feral. 

From  these  facts  it  can  liardly  he  doubted  that  C.  Uvia,  affim's, 
infer me'iiti,  and  the  forms  marked  with  an  interrogation  by  Bonaparte 
ought  all  to  be  included  under  a  single  species.  Eut  it  is  quite 
immaterial  whether  or  not  they  are  thus  ranked,  and  whether  some 
one  of  these  forms  or  all  are  the  progenitors  of  the  various  domestic 
kinde^  as  far  as  any  light  can  thus  be  thrown  on  tlie  differences 
between  the  more  strongly-niarked  races.  That  common  dovecot- 
pigeons,  which  are  kept  in  various  parts  of  the  world,  are  descended 
from  one  or  from  several  of  the  above-mentioned  wild  varieties  of 
0.  livkif  no  ono  who  compares  them  will  doubt.  But  before  making 
a  few  remarks  on  dovecot-pigeons,  it  should  be  stati^d  that  the  wild 
rock-pigeon  has  been  found  easy  to  tame  in  several  countrios.  We 
have  eeen  that  Colonel  King  at  Hythe  stocked  bis  dovecot  more 
than  twenty  years  ago  with  young  wild  birds  taken  at  the  Orkney 
Islands,  and  since  then  they  have  greatly  multiplied.  The  accurate 
Maegillivray  "  asserts  that  he  completely  tamed  a  wild  rock-pigeon 
in  the  Hebrides ;  and  several  accounts  are  on  records  of  these  pigeons 
having  bred  in  dovecots  in  the  Shetland  Islands.  In  Indiaj  m 
Captain  Hutton  informs  me,  the  wild  rock-pigeon  is  easily  tamed, 
and  breeds  readily  with  the  domestic  kind  ;  and  Mr.  Biyth  ^°  asserts 
that  wild  birds  come  frequently  to  the  dovecots  anti  mingle  freely 
with  their  inhabitants.  In  the  ancient '  Ayeen  Aktjery '  it  ia  written 
that,  if  a  few  wild  pigeons  be  taken,  '*  they  are  speedily  joined  by  a 
thousand  others  of  their  kind." 

Dovecot-pigf^ons  are  those  which  are  kept  in  dovecots  in  a  semi- 
domesticated  state  ;  for  no  special  care  is  taken  of  them,  and  they 
procure  their  own  food^  except  during  the  severest  weather.  In 
England,  and,  judging  from  MM.  Boitard  and  Corbie's  work,  in 
France,  the  common  dovecot-pigeon  exactly  resembles  the  chequered 


'*  '  Historf  of  British  Birds/  vr>L  i. 
pp.  275-284.  Mr,  Andrew  Diincno 
ijiroetl  !v  rock-pigeon  in  the  ShetbTiJ 
J?J finds. '  Mn  J^imea  Barclay^  aad  Mr. 
Smith  of  Uveo.  Sound,  both  say  that 
the  wild  Tthck-pigeoD  can  be  easily 
tamed  j  niid  the  former  gentlomnn 
asserts  that  the  tamed  birds  breed 
foar  times  a  year.  Dr.  Lawrence 
Kdinondstone  iiifanns  me  that  a  wild 


rnck- pigeon  came  and  settleci  in  his* 
dovecot  in  Balta  Sound  in  the  Shet- 
land Island 3^  and  bred  with  ht^ 
pigeoufl  \  he  h^s  also  gWen  me  other 
instHnces  of  the  wild  rock-pigeon 
having  been  taken  young  an  J  breed* 
mg  in  captivity, 

^°  *  Annals  and  Mng.  of  Nat, 
History/  roL  iir.  1847,  p.  103,  anil 
vol,  for  1857,  p,  bl% 
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variety  of  C.  lima  ;  but  I  have  seen  dovecots  brought  from  Yorkshire 
without  any  trace  of  chequering,  like  the  wild  rock-pigeon  of  the 
Shetland  Islands.  The  chequered  dovecots  from  the  Orkney  Islands, 
after  having  been  domesticated  by  Colonel  King  for  more  than 
twenty  years,  differed  slightly  from  each  other  in  the  darkness  of 
their  plumage  and  in  the  thickness  of  their  beaks ;  the  thinnest  beak 
being  rather  thicker  than  the  thickest  one  in  the  Madeira  birds.  In 
Germany,  according  toBechstein,  the  common  dovecot- pigeon  is  not 
chequered.  In  India  they  often  become  chequered,  and  sometimes 
pied  with  white ;  the  croup  also,  as  I  am  informed  by  Mr.  Blyth, 
becomes  nearly  white.  I  have  received  from  Sir.  J.  Brooke  some 
dovecot-pigeons,  which  originally  came  from  the  S.  Natunas  Islands 
in  the  Malay  Archipelago,  and  which  had  been  crossed  with  the 
Singapore  dovecots :  they  were  small  and  the  darkest  variety  was 
extremely  like  the  dark  chequered  variety  with  a  blue  croup  from 
Madeira ;  but  the  beak  was  not  so  thin,  though  decidedly  thinner 
than  in  the  rock-pigeon  from  the  Shetland  Islands.  A  dovecot- 
pigeon  sent  to  me  by  Mr.  Swinhoe  from  Foochow,  in  China,  was 
likewise  rather  small,  but  differed  in  no  other  respect.  I  have 
also  received  through  the  kindness  of  Dr.  Daniell,  four  living  dovecot- 
pigeons  from  Sierra  Leone,"  these  were  fully  as  large  as  the 
Shetland  rock-pigeon,  with  even  bulkier  bodies.  In  plumage  some 
of  them  were  identical  with  the  Shetland  rock  pigeon,  but  with  the 
metallic  tints  apparently  rather  more  brilliant  ;  others  had  a  blue 
croup,  and  resembled  the  chequered  variety  of  C.  intermedia  of 
India;  and  some  were  so  much  chequered  as  to  be  nearly  black. 
In  these  four  birds  the  beak  differed  slightly  in  length,  but  in  all  it 
was  decidedly  shorter,  more  massive,  and  stronger  than  in  the  wild 
rock-pigeon  from  the  Shetland  Islands,  or  in  the  English  dovecot. 
When  the  beaks  of  these  African  pigeons  were  compared  with  the 
thinnest  beaks  of  the  wild  Madeira  specimens,  the  contrast  was  great ; 
the  former  being  fully  one-third  thicker  in  a  vertical  direction 
than  the  latter ;  so  that  any  one  at  first  would  have  felt  inclined  to 
rank  these  birds  as  specifically  distinct ;  yet  so  perfectly  graduated  a 
series  could  be  formed  between  the  above-mentioned  varieties,  that 
it  was  obviously  impossible  to  separate  them. 

To  sum  up :  the  wild  Columha  livia,  including  under  this 
name  C,  affinis,  intermedia^  and  the  other  still  more  closel}'^- 
aifined  geographical  races,  has  a  vast  range  from  the  southern 
coast  of  Norway  and  the  Faroe  Islands  to  the  shores  of  the 
Mediterranean,  to  Madeira  and  the  Canary  Islands,  to  Abys- 
sinia, India,  and  Japan.     It  varies  greatly  in  plumage,  being 

*'  Domestic  pigeons  of  the  common  published  in  1746  ;  they  are  said,  in 

kind  are  mentioned  as  being  pretty  accordance  with  the  name  which  they 

numerous  in  John  Barbut's  *  Descrip-  bear,  to  have  been  imported. 
tion  of  the  Coast  of  Guinea  *  (p.  215), 
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in  many  pkcejs  cheqiiered  with  black,  and  having  either  a 
wliite  or  blue  croup  or  loins ;  it  varies  also  slightly  in  the 
size  of  the  beak  and  body.  Dovecot-pigeons,  wliich  no  one 
disputes  are  descended  fioju  one  or  more  of  the  above  mid 
fonus,  present  a  similar  bnt  greater  range  of  variatioo  in 
pbimage,  in  the  size  of  body,  and  in  the  length  and  tliickness 
of  the  tte^lc  There  seems  to  be  some  relation  between  the 
cronp  being  blue  or  white,  and  the  temperature  of  the 
country  inhabited  by  both  wild  and  dovecot  pjgeiDns;  for 
nearly  all  the  dovecot-pigeons  in  the  northern  parts  of  Europe 
have  a  white  croup ,  like  that  of  the  wild  European  rock- 
pi  gecm  ;  and  nearly  all  the  dovecot-pi gecms  of  India  have  a 
blue  croup  like  that  of  the  wild  G,  {Ttiennedia  of  India-  As  in 
various  countries  the  wild  rock-pigeon  has  been  found  easy  to 
tame,  it  seems  extremely  probable  that  the  dovecot-pigeons 
throughout  the  world  arc  the  descendants  of  at  least  two  and 
perhaps  moi^e  wild  sttfcks ;  but  these,  as  we  have  just  seen, 
cannot  l>e  ranked  as  q^ecifically  distinet. 

With  reepect  to  the  variation  of  C.  livia^  we  may  without 
fear  of  contxadiction  go  one  step  further.  Tliose  pigeon- 
fanciers  who  believe  that  all  the  chief  races,  such  as  Carriers, 
Poutei'Sj  Fantails,  &Q.t  are  descended  from  distinct  aborigmal 
stocks,  yet  admit  that  the  so-called  toy-pigeons,  which  differ 
from  the  rock-pigeon  in  little  except  colour,  are  descended 
from  thi^  bird.  By  toy -pigeons  are  meant  such  birds  as  Spots, 
Nuns,  Helmets,  Swallows,  Priests,  Monks,  Porcelains,  Swa- 
bians,  Archangels,  Breasts,  Shields,  and  others  in  Europe,  and 
many  others  in  India.  It  would  indeed  bo  as  puerile  to 
suppose  that  all  these  birds  are  descended  from  so  many 
distinct;  vdld  stxjcks  as  to  siippose  this  to  be  the  case  with  the 
many  varieties  of  the  gooseberry,  heartsease,  or  dahlia.  Yet 
these  kinds  all  breed  true,  and  many  of  them  include  suh- 
yarieties  which  likewise  transmit  their  character  ti-uly. 
They  dififer  greatly  from  each  other  and  from  the  rock-pigeoa 
in  plumage,  slightly  in  size  and  proportions  of  bo<iy,  in  size 
of  feet,  and  in  the  length  and  thickness  of  their  l)caks,  ITiey 
differ  from  each  other  in  these  respects  more  than  do  dove- 
cot-pigeons. Although  we  may  safely  admit  that  doveoot- 
pigeons,  which  vary  slightly,  and  that  toy-pigeons,  which 
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vary  in  a  greater  degree  in  accordance  with  their  more  highly- 
domesticated  condition,  are  descended  from  G.  livia^  including 
under  this  name  the  above  -  enumerated  wild  geographical 
races  ;  yet  the  question  becomes  far  more  difficult  when  we 
consider  the  eleven  principal  races,  most  of  which  have  been 
profoundly  modified.  It  can,  however,  be  shown,  by  indirect 
evidence  of  a  perfectly  conclusive  nature,  that  these  principal 
races  are  not  descended  from  so  many  wild  stocks  ;  and  if  this 
be  once  admitted,  few  will  dispute  that  they  are  the  descen- 
dants of  C.  livia,  which  agrees  with  them  so  closely  in  habits 
and  in  most  characters,  which  varies  in  a  state  of  nature,  and 
which  has  certainly  undergone  a  considerable  amount  of 
variation,  as  in  the  toy-pigeons.  We  shall  moreover  presently 
see  how  eminently  favourable  circumstances  have  been  for  a 
great  amount  of  modification  in  the  more  carefully  tended 
breeds. 

The  reasons  for  concluding  that  the  several  principal  races 
are  not  descended  from  so  many  aboriginal  and  unknown 
titQcks  may  be  grouped  under  the  following  six  heads  : — Firstly, 
if  the  eleven  chief  races  have  not  arisen  from  the  variation  of 
some  one  species,  together  with  its  geographical  races,  they 
must  be  descended  from  several  extremely  distinct  aboriginal 
species ;  for  no  amount  of  crossing  between  only  six  or  seven 
wild  forms  could  produce  races  so  distinct  as  Pouters,  Carriers, 
Eunts,  Fan  tails,  Turbits,  Short-faced  Tumblers,  Jacobins,  and 
Trumpeters.  How  could  crossing  produce,  for  instance,  a 
Pouter  or  a  Fantail,  unless  the  two  supposed  aboriginal 
parents  possessed  the  remarkable  characters  of  these  breeds  ? 
I  am  aware  that  some  naturalists,  following  Pallas,  believe 
that  crossing  gives  a  strong  tendency  to  variation,  indepen- 
dently of  the  characters  inherited  from  either  parent.  'J  hey 
believe  that  it  would  be  easier  to  raise  a  Pouter  or  Fantail 
pigeon  from  crossing  two  distinct  species,  neither  of  which 
possessed  the  characters  of  these  races,  than  from  any  single 
species.  I  can  find  few  facts  in  support  of  this  doctrine,  and 
believe  in  it  only  to  a  limited  degree  ;  but  in  a  future  chapter 
I  shall  have  to  recur  to  this  subject.  For  our  present  purpose 
the  point  is  not  material.  The  question  which  concerns  us  is, 
whether  or  not  many  new  and  important  characters  have 
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a,risen  siiico  niaa  first  donieeticated  the  pigeon.  Oa  tlie 
ordinaiy  ticw,  variability  is  due  to  changed  conditions  of  life ; 
on  the  Pallasian  doctrine,  variability,  or  the  appearance  of 
new  characters,  is  due  to  sonte  mysterious  oiTect  from  the  cross- 
ing of  two  si>ecie&,  neither  of  wliieh  po^^sesses  the  charactere 
in  question,  lo  some  few  inataDcos  it  is  possible  that  well- 
marked  racejs  may  have  been  formed  by  crossing ;  for  instance, 
a  Barb  might  perhaps  ho  formed  by  a  cross  between  a  long- 
beaked  Carriers  having  large  eye- wattles,  and  some  short- 
beaked  pigeon.  That  many  races  have  been  in  some  degree 
modified  by  crossing,  atid  that  certain  varietiee*  which  are 
disringniehed  only  by  peculiar  tinta  have  arisen  fjom  crosses 
between  clifTerently-co loured  varieties,  U  almost  eerlain.  On 
the  doctrine,  therefore,  that  the  chief  races  owe  their  differ- 
ences to  their  descent  from  distinct  species,  we  must  admit 
that  at  least  eight  or  nine^  or  more  probably  a  dozen  gpecie&, 
all  having  the  same  habit  of  breeding  and  roosting  on  rock?5 
and  living  in  society,  either  now  exist  somewhere,  or  formerly 
existetl,  but  have  become  extinct  m  wild  birds.  Considering 
how  carefully  wild  pigeons  have  been  collected  througboiit 
the  world,  and  what  coiiRpicnous  birds  they  are,  especially 
when  fr^qnonting  rocks,  it  is  extremely  improbable  that 
eight  or  nine  species,  which  were  long  ago  domes ticst*?d  and 
therefore  mnst  have  inhabited  some  anciently  known  country, 
ahonld  still  exist  in  the  wild  state  and  be  unknown  to  orni- 
thologists. 

The  hypothesis  that  such  species  formerly  existed,  but  have 
become  extinct,  is  in  some  slight  degree  more  probable.  But 
the  extinction  of  so  many  species  within  the  historical  period  is 
a  bold  hypothesis,  seeing  how  little  influence  man  has  had  in 
exterminating  the  common  rock-pigeon,  which  agrees  in  all  its 
habits  of  life  with  the  domestic  races.  The  C  lima  now  exists 
and  flourishes  on  the  small  northeni  islands  of  Faroe^  on  many 
islands  off  the  coast  of  Scotland,  on  Sardinia,  and  the  shores  of 
the  Mediterranean,  and  in  the  centre  of  India.  Fanciers  have 
sometimes  imagined  that  the  several  supposed  parent -species 
were  originally  confined  to  small  iHlands,  and  thus  might 
readily  have  been  exterminated ;  but  the  facts  just  given  do  not 
favour  the  probability  of  their  extinction,  even  on  small  islands 
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Xor  is  it  probable,  from  what  is  known  of  the  distribution  of 
birds,  that  the  islands  near  Europe  should  have  been  inhabited 
by  peculiar  species  of  pigeons ;  and  if  wo  assume  that  distant 
oceanic  islands  were  the  homes  of  the  supposed  parent-species, 
we  must  remember  that  ancient  voyages  were  tediously  slow, 
and  that  ships  were  then  ill-provided  with  fresh  food,  so  that 
it  would  not  have  been  easy  to  bring  home  living  birds. 
I  have  said  ancient  voyages,  for  nearly  all  the  races  of  the 
pigeon  were  known  before  the  year  1600,  so  that  the  supposed 
wild  species  must  have  been  captured  and  domesticated  before 
that  date. 

Secondly, — The  doctrine  that  the  chief  domestic  races  are 
descended  from  several  aboriginal  species,  implies  that  several 
species  were  formerly  so  thoroughly  domesticated  as  to  breed 
readily  when  confined.  Although  it  is  easy  to  tame  most  wild 
birds,  experience  shows  us  that  it  is  difficult  to  get  them  to 
breed  freely  under  confinement;  although  it  must  be  owned  that 
this  is  less  difficult  with  pigeons  than  with  most  other  birds. 
During  the  last  two  or  three  hundred  years,  many  birds  have 
been  kept  in  aviaries,  but  hardly  one  has  been  added  to  our 
list  of  thoroughly  reclaimed  species  :  yet  on  the  above  doctrine 
we  must  admit  that  in  ancient  times  nearly  a  dozen  kinds 
of  pigeons,  now  unknown  in  the  wild  state,  were  thoroughly 
domesticated. 

Thirdly. — Most  of  our  domesticated  animals  have  run  wild 
in  various  parts  of  the  world ;  but  birds,  owing  apparently  to 
their  partial  loss  of  the  power  of  flight,  less  often  than  quad- 
rupeds. Nevertheless  I  have  met  with  accounts  showing  that 
the  common  fowl  has  become  feral  in  South  America  and 
perhaps  in  West  Africa,  and  on  several  islands :  the  turkey 
was  at  one  time  almost  feral  on  the  banks  of  the  Parana ;  and 
the  Guinea-fowl  has  become  perfectly  wild  at  Ascension 
and  in  Jamaica.  In  this  latter  island  the  peacock,  also, 
"has  become  a  maroon  bird."  The  common  duck  wanders 
from  its  home  and  becomes  almost  wild  in  Norfolk.  Hybrids 
between  the  common  and  musk-duck  which  have  become  wild 
have  been  shot  in  North  America,  Belgium,  and  near  the 
Caspian  Sea.  The  goose  is  said  to  have  run  wild  in  La  Plata. 
The    common  dovecot  -  pigeon   has    become   wild    at  Juan 
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Fernandez,  Norfolk  Island,  Ascension,  probably  at  Madeira,  on 
the  shores  of  Scotland,  and,  as  is  asserted,  on  the  banks  of  the 
Hudson  in  North  America.^®  But  how  different  is  the  case, 
when  we  turn  to  the  eleven  chief  domestic  races  of  the  pigeon, 
which  are  supposed  by  some  authors  to  be  descended  from  so 
many  distinct  species !  no  one  has  ever  pretended  that  any 
one  of  these  races  has  been  found  wild  in  any  quarter  of  the 
world ;  yet  they  have  been  transported  to  all  countries,  and 
some  of  them  must  have  been  carried  back  to  their  native 
homes.  On  the  view  that  all  the  races  are  the  product  of 
variation,  we  can  understand  why  they  have  not  become  feral, 
for  the  great  amount  of  modification  which  they  have  under- 
gone shows  how  long  and  how  thoroughly  they  have  been 
domesticated  ;  and  this  would  unfit  them  for  a  wild  life. 

Fourthly. — If  it  be  assumed  that  the  characteristic  differences 
between  the  various  domestic  races  are  due  to  descent  from 
several  aboriginal  species,  we  must  conclude  that  man  chose 
for  domestication  in  ancient  times,  either  intentionally  or  by 
chance,  a  most  abnormal  set  of  pigeons ;  for  that  species 
resembling  such  birds  as  Pouters,  Fantails,  Carriers,  Barbs, 
Short-faced  Tumblers,  Turbits,  &c.,  would  be  in  the  highest 
degree  abnormal,  as  compared  with  all  the  existing  members 
of  the  great  pigeon  family,  cannot  be  doubted.  Thus  we 
should  have  to  believe  that  man  not  only  formerly  succeeded 
in  thoroughly  domesticating  several  highly  abnormal  species, 
but  that  these  same  species  have  since  all  become  extinct,  or 

**  With    respect   to  feral-  pigeons  ducks,  see  Audubon's  *  American  Or- 

— for  Juan  Fernandez,  see  Bertero  in  nithology,*    and    Selys-Longchamp*s 

*  Annal.  des  Sc.  Nat.,'  torn.  xxi.  p.  351.  *  Hybrides  dans  la  Faniille  des  Ana- 
For  Norfolk  Islands,  see  Rev.  E.  S.  tides.*  For  the  goose,  Isidore  Geoffrey 
Dixon  in  the  *  Dovecote,'  1851,  p.  14,  St.-Hilaire,  *  Hist.  Nat.  G^n.,*  torn.  iii. 
on  the  authority  of  Mr.  Gould.  For  p.  498.  For  guinea-fowls,  see  Gosse's 
Ascension  I  rely  on  MS.  information  *  Naturalist's  Sojourn  in  Jamaica," 
given  me  by  Mr.  Layard.  For  Che  p.  124;  and  his  *  Birds  of  Jamaica,' 
banks  of  the  Hudson,   see  Blyth  in  for   fuller    particulars.     I   saw   the 

*  Annals  of  Nat.  Hist.,' vol.  xx.,  1857,  wild  guinea-fowl  in  Ascension.  For 
p.  511.  For  Scotland,  s^^Macgillivray,  the  peacock,  see  'A  Week  at  Port 
'British  Birds,'  vol.  i.  p.  275;  also  Royal,'  by  a  competent  authority, 
Thompson's  *Nat.  Hist,  of  Ireland,  Mr.  R.  Hill,  p.  42.  For  the  turkey 
Birds,'  vol.  ii.  p.  11.  For  ducks,  see  I  rely  on  oral  information;  I  ascer- 
Rev.  E.  S  Dixon,  *  Ornamental  tained  that  they  were  not  Curassows. 
Poultry,'  1847,  p.  122.  For  the  feral  With  respect  to  fowls  I  will  give  th^ 
hybrids  of  the   common  and  musk-  references  in  the  next  chapter. 
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are  at  least  now  unknown.  This  double  accident  is  so  ex- 
tremely improbable  that  the  assumed  existence  of  so  many 
abnormal  species  would  require  to  be  supported  by  the 
strongest  evidence.  On  the  other  hand,  if  all  the  races  are 
descended  from  C,  livia,  we  can  understand,  as  will  hereafter 
be  more  fully  explained,  how  any  slight  deviation  in  structure 
which  first  appeared  would  continually  be  augmented  by  the 
preservation  of  the  most  strongly  marked  individuals ;  and  as 
the  power  of  selection  would  be  applied  according  to  man's 
fancy,  and  not  for  the  bird's  own  good,  the  accumulated 
amount  of  deviation  would  certainly  be  of  an  abnormal 
nature  in  comparison  with  the  structure  of  pigeons  living  in 
a  state  of  nature. 

I  have  already  alluded  to  the  remarkable  fact  that  the  cha 
racteristic  differences  between  the  chief  domestic  races  are 
eminently  variable ;  we  see  this  plainly  in  the  great  difference 
in  the  number  of  the  tail-feathers  in  the  Fantail,  in  the  deve- 
lopment of  the  crop  in  Pouters,  in  the  length  of  the  beak  in 
Tumblers,  in  the  state  of  the  wattle  in  Carriers,  &c.  If  these 
characters  are  the  result  of  successive  variations  added  together 
by  selection,  we  can  understand  why  they  should  be  so 
variable :  for  these  are  the  very  parts  which  have  varied 
since  the  domestication  of  the  pigeon,  and  therefore  would  be 
likely  still  to  vary;  these  variations  moreover  have  been 
recently,  and  are  still  being  accumulated  by  man's  selection ; 
therefore  they  have  not  as  yet  become  firmly  fixed. 

Fifthly, — All  the  domestic  races  pair  readily  together,  and, 
what  is  equally  important,  their  mongrel  offspring  are  per- 
fectly fertile.  To  ascertain  this  fact  I  made  many  experi- 
ments, which  are  given  in  the  note  below;  and  recently 
Mr.  Tegetmeier  has  made  similar  experiments  with  the  same 
result.^^    The  accurate  Neumeister  asserts  that  when  dovecots 

'•  I  have  drawn  out  a  lonfij  table  of  doubtedly  have  thus  united  all.     The 

the  various  crosses  made  by  fanciers  case   of    five    distinct    breeds    being 

between  the  several  domestic  breeds  blended  together  with  unimpaired  fer- 

but  I  do  not  think  it  worth  while  pub-  tility  is  important,  because  Gartner 

lishing.     I  have  myself  made  for  this  has  shown  that  it  is  a  very  general, 

special  purpose  many  crosses,  and  all  though  not,  as  he  thought,  universal 

were  perfectly  fertile.     I  have  united  rule,  that   complex   crosses  between 

in  one  bird  five  of  the  most  distinct  several  species  are  excessively  sterile. 

races,  and  with  patience  I  might  un-  I  have  met  with  only  two  or  three 
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WQ  cTosaod  with  pigeons  of  any  other  breed,  tlie  mongrels  are 
extroiJiely  fertile  and  hardy. ^^  MM.  Boitai  d  and  Corbie  ^*  affirm, 
after  their  groat  experience,  that  the  more  distinct  the  Ijreeds 
are  which  are  crossed,  the  more  productive  are  their  mongrel 
ofl'^pring,  I  admit  that  the  doctrine  first  broached  by  Pallas 
is  highly  probable,  if  not  actually  proved,  namely » that  closely 
allied  species,  which  in  a  state  of  nature  or  when  first  captured  ] 
would  have  been  in  some  degree  sterile  if  crossed,  lose  this 
sterility  after  a  long  course  of  domestication;  yet  when  we 
consider  the  great  difference  between  such  races  as  Pouters, 
Carriers,  Bunts,  Fan  tails,  Turbits,  Tumblers,  &c.,  the  fact  of 
their  perfect,  or  even  increased,  fertility  when  intercrossed  ia  | 
the  most  complicated  manner  becomes  a  strong  argument  in 
iavour  of  their  having  all  descended  from  a  single  species. 
This  argument  ia  rendered  much  stronger  when  we  hear  (I 
append  in  a  note  ^^  all  the  cases  which  I  have  collected)  that 


cases  ol'  reported  sturUitj  in  the  ofT* 
apriiLg  of  certfliQ  races  when  crossed. 
Pis  tor  ('  Das  Ganze  dcr  Feldtaia- 
beozucht/  18HI,  b.  15)  asserts  that  the 
mongrels  frcnn  Kirbs  and  Fan  tails 
fire  sterile :  I  have  prored  this  to  be 
erronf!Qti3,  not  only  by  <;roasicig  those 
hjbrtdii  with  ^evetul  other  hybrids  of 
the  same  pajreatage,  but  hy  the  more 
^veTe  test  of  pairing  brother  and 
siste;  hybrids  inier  Si?,  and  they  were 
p^fi^cUtf  fertile.  Tern  mi  nu  It  has  stated 
(*  Hbt.  Kat.  G4d.  des  Pigeoos/  torn.  i. 
p.  197)  that  the  Turbit  or  Owl  will 
not  cross  readily  with  other  breeds  : 
but  my  Turbitfl  crossed  J  when  left  frte 
with  Almnad  Tumblers  and  with 
Trumpeters ;  the  game  thing  has 
occurred  (Rev,  E.  S.  Dixon.  *The 
I>OTecot/  p-  107)  between  Turbits  and 
Dovecots  and  Nuns,  1  hnve  crossed 
Turbita  with  Barbs^  ns  has  M*  Boitard 
(p.  34),  who  says  the  hybrids  were 
very  fertile.  Hybrids  fram  a  Turbit 
and  Fantail  hare  been  kaown  to  ^reed 
itUttr  ^  (HiecieJ^  ^Taubenaucht,*  s.  25» 
and  liechsteia,  *  Kiiturgeseh.  Deutsch.' 
B.  iv.  s.  44.  Turbits  {Riedel,  s,  26) 
have  been  crosseit  with  Ponters  And 
with    Jacobins,    and    with   A    hybrid 


Jacob! a- trumpeter  (R]£?del,  a,  27)' 
Tbe  Uttur  author  has^  however,  made 
aome  vagoe  statements  (s*  2'i)  on  the 
iiterility  of  I'urbita  when  crot&ed  with 
certtiia  other  crossed  breeds.  But  I  ' 
have  little  doubt  that  the  Rev.  E.  S^ 
Dixon's  csplnnatioii  of  such  statementii 
m  correct,  yii.  that  individual  bird^ 
both  with  Turbits  autl  other  breeds  are 
occaiiiu Dally  sterile. 

**  "^Uis  Ganze   der   Taubenzucht,' 
g.  18. 

•*  *  Les  PigeoaSj'  kc,  p.  35, 
^  r>t5mestic   pigeons   pair    readily  | 
with  the  allied   G.  {jmas  (Bechstein^ 
'  Naiur>^e!^ch»  Deutauhlands,'  B,  iv,  s. 
3)  j  aud  Mr.  B  re  lit  has  mode  the  same 
cross  several  tiines  iu  Eaghnd,  but  the 
young  wei^e  very  apt  to  die  at  about 
ten  days  old;    one  hybrid  which  he 
reared  (from  C.  crniur  and  a  m^le  Ant- 
werp Carrier)  paired  with  a  Dragon, 
but  nevut:  laid  eggs.     Beohstein  fur-  i 
ther  states  (s*  2b)  that  the  domeiiic  ' 
pigeon  will  ertMJM  with  0.  pafumhus^ 
Tvrtur  risofia   atid   T.   t^ulgnfis^  but 
nothing  is  said  of  the  fertility  of  the 
hybrids^  aad    this   w(»u]d  have    betu 
meutioned  had   the  fact  beeu   ascer- 
tained.    In    the    Zoological    ^ai'deaF  | 
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hardly  a  single  well-ascertained  instance  is  known  of  hybrids 
between  two  irue  species  of  pigeons  being  fertile,  inter  «e,  or 
even  when  crossed  with  one  of  their  pure  parents. 

Sixthly. — Excluding  certain  important  characteristic  differ- 
ences, the  chief  races  agree  most  closely  both  with  each  other 
and  with  C.  lima  in  all  other  respects.  As  previously  observed, 
all  are  eminently  sociable ;  all  dislike  to  perch  or  roost,  and 
refuse  to  build  in  trees ;  all  lay  two  eggs,  and  this  is  not  a 
universal  rule  with  the  Columbidae ;  all,  as  far  as  I  can  hear, 
require  the  same  time  for  hatching  their  eggs ;  all  can  endui  e 
the  same  great  range  of  climate ;  all  prefer  the  same  food,  and 
are  passionately  fond  of  salt;  all  exhibit  (with  the  asserted 
exception  of  the  Finnikin  and  Turner  which  do  not  differ  much 
in  any  other  character)  the  same  peculiar  gestures  when  court- 
ing the  females ;  and  all  (with  the  exception  of  Trumpeters 


(MS.  report  to  me  from  Mr.  James 
Hunt)  a  male  hybrid  from  Turtur 
vulgaris  and  a  domestic  pigeon  "  paired 
with  several  different  species  of 
pigeons  and  doves,  but  none  of  the 
eggs  were  good."  Hybrids  from  C. 
<e/ias and  gymnophtJuUmos  were  sterile. 
In  Loudon's  *  Mag.  of  Nat.  Hist.'  vol. 
vii.  1834,  p.  154,  it  is  said  that  a  male 
hybrid  (from  Turtur  vulgaris  male, 
and  the  cream-coloured  1\  riiorii 
female)  paired  during  two  years  with 
a  female  T.  risorioj  and  the  latter  laid 
many  eggs,  but  all  were  sterile. 
MM.  Boitard  andCorbie(*Les  Pigeons,* 
p.  235)  state  that  the  hybrids  from 
these  two  turtle-doves  are  invariably 
sterile  both  inter  se  and  with  either 
pure  parent.  The  experiment  was 
tried  by  M.  Corbie  *'  avec  une  espfece 
d'obstination ;"  and  likewise  by  M. 
Mauduyt,  and  by  M.  Vieillot.  Tem- 
minck  also  found  the  hybrids  from 
these  two  species  quite  barren.  There- 
fore, when  Bechstein  (*  Naturgesch. 
Deutschlands  Vogel,'  B.  4,  s.  101) 
asserts  that  the  hybrids  from  these 
two  turtle-doves  propagate  inter  se 
equally  well  with  pure  species,  and 
when  a  writer  in  the  *  Field  *  news- 
paper (in  a  letter  dated  Nov.  10th, 
1858)  makes  a  similar  assertion,  it 
VOL.    1.  10 


would  appear  that  there  must  be  some 
mistake  ;  though  what  the  mistake  is 
I  know  not,  as  Bechstein  at  least  must 
have  known  the  white  variety  of  T. 
risoria :  it  would  be  an  unparalleled 
fact  if  the  same  two  species  sometimes 
produced  extremely  fertile,  and  some- 
times extremely  barren,  offspring.  In 
the  MS.  report  from  the  Zoological 
Gardens  it  is  said  that  hybrids  from 
Turtur  vulgaris  and  suraiensiSy  and 
from  T.  vulgaris  and  Ectopistcs  migrom 
toriuSy  were  sterile.  Two  of  the  latter 
male  hybrids  paired  with  their  pure 
parents,  viz.  lurtur  vulgaris  and  the 
tctopistes,  and  likewise  with  T.  risorta 
and  with  Columba  cenas,  and  many 
eggs  were  produced,  but  all  were 
barren.  At  Paris,  hybrids  have  been 
raised  (Isid.  Geoffrey  Saint-Hilaire, 
*  Hist.  Nat.  Generale,*  torn.  iii.  p.  ISO) 
from  Turtur  auritus  with  T.  caiU' 
hayensis  and  with  T.  suratensis ;  but 
nothing  is  said  of  their  fertility.  At 
the  Zoological  Gardens  of  London  the 
Goura  coronata  and  victorice  produced 
a  hybrid  which  paired  with  the  pure 
G.  coronata,  and  laid  several  eggs,  but 
these  proved  barren.  In  I860  Columbj 
gymnopht/ialmos  and  macvJosa  pro- 
duced hybrids  in  these  same  gardens. 
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liiid  Laughers,  which  iikewise  do  not  differ  much  in  any  other 
chaiucter)  coo  in  the  same  peculiar  manner,  no  like  the  voice 
of  any  other  wild  pigeon.  All  tlie  coloured  breeds  display 
the  same  peeuliar  metallic  tints  on  the  breast »  a  character  fjir 
from  general  with  pigeons.  Each  race  presents  nearly  the 
same  range  of  variation  in  oolonr  i  and  in  most  of  the  races 
we  have  the  same  eingular  correlation  between  the  develop- 
ment of  down  in  the  young  and  the  future  colour  of  plnmago. 
All  have  the  proportional  length  of  their  toes,  and  of  their 
primary  wing-feathers,  nearly  the  satne,— characters  which 
are  apt  to  differ  in  the  several  members  of  the  Columbidije. 
In  those  races  which  present  some  remarkable  deviation  of  j 
etructui-e,  such  as  in  the  tail  of  Fantails,  crop  of  TouterB,  beak! 
of  Carriers  and  Tumblers,  &c.,  the  other  parts  remain  nearly ! 
nnaltered.  Now  every  naturalist  wiU  admit  that  it  would  be 
scarcely  posaible  to  pick  out  a  dozen  natural  Kpecies  in  any 
family  which  should  agree  closely  in  habits  and  in  general  j 
structure,  and  yet  should  differ  greatly  in  a  few  charactera  - 
alone.  This  fact  is  explicable  through  the  doctrine  of  natural 
Belection ;  for  each  succesHive  modification  of  structure  in  each 
natural  species  is  picserved,  solely  because  it  is  of  service ; 
and  such  modifications  when  largely  aceuiflulated  imply  a 
great  change  in  the  habits  of  life,  and  this  will  almost  cer- 
tainly lead  to  other  changes  of  structure  throughout  the  whole 
organization.  On  the  other  hand,  if  tlio  several  races  of  the 
pigeon  have  been  produced  by  man  through  selection  and 
variation,  wo  can  readily  understand  how  it  is  that  theyj 
should  still  all  resemble  each  other  in  habits  and  in  those 
many  characters  which  man  has  not  cared  to  modify,  whilst 
they  differ  to  so  prodigious  a  degree  in  those  parts  which 
have  struck  his  eye  or  pleased  his  fancy. 

Besides  the  points   above   enumerated,  in  which  all  the 
domestic  races  resemble  C  Iwia  and  each  other,  there  is  one 
which  deserves  special  notice.     The  wild  rock-pigeon  is  of  a 
slaty-blue  colour ;    the  wings  are  crossed  by  two  bars  i  the 
croup  varies  in  colour,  being  generally  white  in  the  plgeonj 
of  Europe,  and  blue  in  that  of  India  ;  the  tail  has  a  black  bat] 
close  to  the  end,  and  the  outer  webs  of  the  outer  tail-feathers' 
are  edged  with  white,  except  near  the  tips.     These  combined 
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characters  are  not  found  in  any  wild  pigeon  besides  (7.  livia. 
I  have  looked  carefully  through  the  great  collections  of 
pigeons  in  the  British  Museum,  and  I  find  that  a  dark  bar  at 
the  end  of  the  tail  is  common  ;  that  the  white  edging  to  the 
outer  tail-feathers  is  not  rare  ;  but  that  the  white  croup  is 
extremely  rare,  and  the  two  black  bars  on  the  wings  occur  in 
no  other  pigeon,  excepting  the  alpine  C.  leuconota  and  C. 
rupestris  of  Asia.  Now  if  we  turn  to  the  domestic  races,  it  is 
highly  remarkable,  as  an  eminent  fancier,  Mr.  Wicking, 
observed  to  me,  that,  whenever  a  blue  bird  appears  in  any 
race,  the  wings  almost  invariably  show  the  double  black  bars.'-^^ 
The  primary  wing-feathers  may  be  white  or  black,  and  the* 
whole  body  may  be  of  any  colour,  but  if  the  wing  coverts  are 
blue,  the  two  black  bars  are  sure  to  appear.  I  have  myself 
seen,  or  acquired  trustworthy  evidence,  as  given  below,^*  of 


*'  There  is  one  exception  to  the 
mle,  namely,  in  a  sub-variety  of  the 
Swallow  of  German  origin,  which  is 
£gured  by  Neumeister,  and  was  shown 
to  me  by  Mr.  Wicking.  This  bird  is 
blue,  but  has  not  the  black  wing-bars ; 
for  our  object,  however,  in  tracing  the 
descent  of  the  chief  races,  this  ex- 
ception signifies  the  less  as  the  Swallow 
approaches  closely  in  structure  to  C. 
livia.  In  many  sub-varieties  the  black 
bars  are  replaced  by  bars  of  various 
colours.  The  figures  given  by  Neu- 
meister are  sufficient  to  show  that,  if 
the  wings  atone  are  blue,  the  black 
wing-bars  appear. 

**  I  have  observed  blue  birds  with 
all  the  above-mentioned  marks  in  the 
following  races,  which  seemed  to  be 
perfectly  pure,  and  were  shown  at 
various  exhibitions.  Pouters,  with 
the  double  black  wing-bars,  with 
white  croup,  dark  bar  to  end  of  tail, 
and  white  edging  to  outer  tail-feathers. 
Turbits,  with  all  these  same  characters. 
Fantails  with  the  same ;  but  the  croup 
in  some  was  bluish  or  pure  blue.  Mr. 
Wicking  bred  blue  Fantails  from  two 
black  birds.  Carriers  (including  the 
Bagadotten  of  Neumeister)  with  all 
the  marks :  two  birds  which  I  ex- 
amined had  white,  and  two  had  blue 


croups  ;  the  white  edging  to  the  outer 
tail-feathers  was  not  present  in  all. 
Mr.  Corker,  a  great  breeder,  assures 
me  that,  if  black  carriers  are  matched 
for  many  successive  generations,  the 
offspring  become  first  ash-coloured, 
and  then  blue  with  black  wing-bars. 
Hunts  of  the  elongated  breed  had  the 
same  marks,  but  the  croup  was  pale 
blue ;  the  outer  tail-feathers  had 
white  edges.  Keumeister  figures  the 
great  Florence  Runt  of  a  blue  colour 
with  black  bars.  Jacobins  are  very 
rarely  blue,  but  I  have  received  au- 
thentic accounts  of  at  least  two  in- 
stances of  the  blue  variety  with  black 
bars  having  appeared  in  England; 
blue  Jacobins  were  bred  by  Mr.  Brent 
from  two  black  birds.  I  have  seen 
common  Tumblers,  both  Indian  and 
English,  and  Short-facod  Tumblers,  of 
a  blue  colour,  with  black  wing-bars, 
with  the  black  bar  at  the  end  of  the 
tail,  and  with  the  outer  tail-feathers 
edged  with  white;  the  croup  in  all 
was  blue,  or  extremely  pale  blue, 
never  absolutely  white.  Blue  Barbs 
and  Trumpeters  seem  to  be  excessively 
rare ;  but  Neumeister,  who  may  be 
implicitly  trusted,  figures  blue  varie- 
ties of  both,  with  black  wing-bars.  Mr. 
Brent  informs  me  that  he  has  soen  a 
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blue  birds  with  black  bars  on  the  wing,  with  the  croup 
either  white  or  very  pale  or  dark  blue,  with  the  tail  having 
a  terminal  black  bar,  and  with  the  outer  feathers  externally 
edged  with  white  or  very  pale  coloured,  in  the  following  races, 
which,  as  I  carefully  observed  iu  each  case,  appeared  to  be 
perfectly  true:  namely,  in  Pouterii,  Fantaib,  Tumhlers, 
Jacobins,  Turbits,  Barbs,  Carriers,  Eiints  of  three  distinct 
varieties.  Trumpeters,  Swal]ows,  and  in.  many  other  toy- 
pigeons,  which  as  being  cloaely  allied  to  €>  livia^  are  not 
worth  enumerating.  Thus  we  see  that,  in  purely  bred  races 
of  every  kind  known  in  Europe,  blue  birds  occasionally  appear 
having  all  the  marks  which  characterise  C*  Uma,  and  which 
concur  in  no  other  wT.ld  species,  Mr,  Blyth,  also,  has  made 
the  same  observation  with  respect  to  the  various  domestio 
races  known  in  India. 

Certain  variations  in  the  plumage  are  equally  common  in 
the  wild  G,  Uvia^  in  dovecot-pigeons,  and  in  all  the  moat 
highly  modified  races.  Thus,  in  all,  the  croup  varies  from 
white  to  blue,  being  mo^t  frequently  white  in  Europe,  and 
very  generally  blue  in  India.^*  We  have  seen  that  the  wild 
C.  livia  in  Europe,  and  dovecots  in  all  parts  of  the  world, 
often  have  the  upper  wing-coverts  chequered  with  black; 
and  all  the  most  distinct  races,  when  blue,  are  oceaaionallj 
chequered  in  precisely  the  same  manner.  Thus  I  have  seen 
Poutors,  Fantails,  Carriei-s,  Turbits,  Tumblers  (Indian  and 
English),  Swallows,  Bald-pates,  and  other  toy-pigeons  blue 
and  chequered  ;  and  Mr,  Esquilant  has  seen  a  chequered  Rnnt, 
1  bred  from  two  pure  blue  Tumblers  a  chefjuered  bird* 

The  facts  hitherto  given  rcft^r  to  tbe  occasional  appearance 
in  pure  races  of  blue  birds  with  black  wing-bars,  and  likewise 


bke  Barb  ;  and  Mr.  H.  Weifj  ael  am 
informed  fay  Mr.  Tegetmeier,  once 
bred  ft  silver  (which  meao^  very  piiU 
blaij)  Barb  from  two  yd  loir  bird^. 

^*  Mr.  Blyth  iDibTras  me  that  all 
tlae  dumthstic  ra<:es  in  India  hare  the 
croup  blue  ;  bat  this  is  not  inyariabU, 
for  1  posi^esa  a  veiy  pale  Mua  Sim  mail 
pigeoD  with  the  croup  perfectly  white, 
seat   to   me  by   Sir   W>   ElHot   from 


Madrstfl.  A  slaty ^blae  and  cheqttered 
Xakshi  pigeon  haa  some  white  feathers 
OP  the  croup  aloQ^.  In  Eome  other 
Indian  pigecms  ihare  were  it  few  white 
fe&thers  confined  to  the  croup,  atid  1 
have  notkedthe  same  fact  in  a  farrier 
from  Persia.  The  Java  Fiintatl  (im- 
pflrted  into  Amoy,  And  thence  sent 
me)  has  a  perfectly  white  croQp. 
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of  blue  and  chequered  birds ;  but  it  will  now  be  seen  that 
when  two  birds  belonging  to  distinct  races  are  crossed, 
neither  of  which  have,  nor  probably  have  had  during  many 
generations,  a  trace  of  blue  in  their  plumage,  or  a  trace  of 
wing-bars  and  the  other  characteristic  marks,  they  very 
frequently  produce  mongrel  oflFspring  of  a  blue  colour,  some- 
times chequered,  with  black  wing-bars,  &c. ;  or  if  not  of  a 
blue  colour,  yet  with  the  several  characteristic  marks  more 
or  less  plainly  developed.  I  was  led  to  investigate  this 
subject  from  MM.  Boitard  and  Corbie  ^6  having  asserted  that 
from  crosses  between  certain  breeds  it  is  rare  to  get  anything 
but  bisets  or  dovecot  pigeons,  which,  as  we  know,  are  blue 
birds  with  the  usual  characteristic  marks.  We  shall  here- 
after see  that  this  subject  possesses,  independently  of  our 
present  object,  considerable  interest,  so  that  I  will  give  the 
results  of  my  own  trials  in  full.  I  selected  for  experiment 
races  which,  when  pure,  very  seldom  produce  birds  of  a  blue 
colour,  or  have  bars  on  their  wings  and  tail. 

The  Nun  is  white,  with  the  head,  tail,  and  primary  wing- 
feathers  black ;  it  is  a  breed  which  was  established  as  long 
ago  as  the  year  1600.  I  crossed  a  male  Nun  with  a  female 
red  common  Tumbler,  which  latter  variety  generally  breeds 
true.  Thus  neither  parent  had  a  trace  of  blue  in  the  plumage, 
or  of  bars  on  the  wing  and  tail.  I  should  premise  that 
common  Tumblers  are  rarely  blue  in  England.  From  the 
above  cross  I  reared  t^everal  young:  one  was  red  over  the 
whole  back,  but  with  the  tail  as  blue  as  that  of  the  rock- 
pigeon  ;  the  terminal  bar,  however,  was  absent,  but  the  outer 
feathers  were  edged  with  white :  a  second  and  third  nearly 
resembled  the  first,  but  the  tail  in  lx)th  presented  a  trace  of 
the  bar  at  the  end :  a  fourth  was  brownish,  and  the  wings 
showed  a  trace  of  the  double  bar :  a  fifth  was  pale  blue  over 
the  whole  breast,  back,  croup,  and  tail,  but  the  neck  and 
primary  wing-feathers  were  reddish ;  the  wings  presented 
two  distinct  bars  of  a  red  colour ;  the  tail  was  not  barred,  but 
the  outer  feathers  were  edged  with  white.  I  crossed  this 
last  curiously  coloured  bird  with  a  black  mongrel  of  com- 
plicated descent,  namely,  from  a  black  Barb,  a  Spot,  and 
«•  *  Les  Pigeons,'  &c.,  p.  37. 
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Almond-tumbler,  ho  that  the  two  young  birds  produced  from 
this  orosa  included  the  blood  of  five  Tarieties,  none  of  which 
had  a  trace  of  blue  or  of  wing  and  tail-bars :  one  of  the  two 
yoiuig  birds  was  browniish -black,  with  black  wing-bars;  the 
other  was  reddish-dun,  with  reddish  wing-bars,  paler  than 
the  rest  of  the  body,  with  the  croup  pale  blue,  the  tail  blniah 
with  a  trace  of  the  terminal  bar. 

Mr.  Eaton  ^^  matched  two  Short-faced  Tumblers,  namely,  a 
splash  cock  and  kite  hen  (neither  of  which  are  blue  or  barred), 
and  from  the  first  nest  he  got  a  perfect  blue  bird,  and  from  the 
Eecond  a  silver  or  pale  blue  bird,  both  of  which,  in  accordance 
with  all  analogy,  no  doubt  presented  the  usual  characteristie 
marks* 

I  crossed  two  male  black  Barbs  with  two  female  r^d  Spot^, 
These  latter  have  the  whole  body  and  wings  white,  with  a 
spot  on  the  forehead,  the  tail  and  tail-coverts  red ;  the  race 
eitisted  at  least  as  long  ago  as  1676,  and  now  breeds  perfectly 
true,  as  was  known  to  be  tlie  case  in  I  he  year  1735,^^  Barbs 
are  nniformly-coloured  birds,  with  rarely  even  a  trace  of  bars 
on  the  wing  or  tail ;  they  are  known  to  breed  very  true.  The 
mongrels  thus  raised  were  black  or  nearly  black,  or  dark  or 
pide  brown,  sometimes  t-lightly  piebald  with  white  i  of  tjiese 
birds  no  los^s  than  six  presented  double  wing-bars ;  in  two 
the  bars  were  conspicuous  and  quite  black ;  in  seven  some 
white  feathers  appeared  on  the  croup ;  and  in  two  or  three 
there  was  a  trace  of  the  terminal  bar  to  the  tail,  but  in  none 
were  the  outer  tail -feathers  edged  with  white, 

I  crossei  black  Barbs  (of  two  excellent  strains)  with  purelj- 
bred,  snow-white  Fantails.  The  mongrels  were  generally 
quite  black,  with  a  few  of  the  primary  wing  and  tail  feathers 
white:  others  were  dark  reddish-brown,  and  others  snow- 
white  :  none  had  a  trace  of  T»ving-bars  or  of  the  white  croap. 
I  then  paired  together  two  of  these  mongrels,  namely,  a 
brown  and  blaok  bird,  and  their  offspring  displayed  wing- 
bars,  faint,  but  of  a  darker  brown  than  the  rest  of  body.  In  a 
second  brood  from  the  same  parents  a  brown  bird  was 
produced,  ynth  several  white  feathers  confined  to  the  croup, 

'^  *  Treatise  oa  Pig^Ds,*  1838,  p^  "  J.  Moore's  *CaltimbHnnTii,' 1735,- 

US.  in  J,  M.  Entoa's  edition,  1852,  p.  7  L 
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I  croBsed  a  male  dun  Dragon  belonging  to  a  family  which 
had  been  dun-coloured  without  wing-bars  during  several 
generations,  with  a  uniform  red  Barb  (bred  from  two  black 
Barbs) ;  and  the  offspring  presented  decided  but  faint  traces 
of  wing-bars.  I  crossed  a  uniform  red  male  Runt  with  a 
White  trumpeter ;  and  the  offspring  had  a  slaty-blue  tail  with 
a  bar  at  the  end,  and  with  the  outer  feathers  edged  with 
white.  I  also  crossed  a  female  black  and  white  chequered 
Trumpeter  (of  a  different  strain  from  the  last)  with  a  male 
Almond-tumbler,  neither  of  which  exhibited  a  trace  of  blue 
or  of  the  white  croup,  or  of  the  bar  at  end  of  tail :  nor  is  it 
probable  that  the  progenitors  of  these  two  birds  had  for 
many  generations  exhibited  any  of  these  characters,  for  I 
have  never  even  heard  of  a  blue  Trumpeter  in  this  country, 
and  my  Almond-tumbler  was  purely  bred ;  yet  the  tail  of  this 
mongrel  was  bluish,  with  a  broad  black  bar  at  the  end,  and 
the  croup  was  perfectly  white.  It  may  be  observed  in  several 
of  these  cases,  that  the  tail  first  shows  a  tendency  to  become 
by  reversion  blue ;  and  this  fact  of  the  persistency  of  colour  in 
the  tail  and  tail-coverts  ^^  will  surprise  no  one  who  has  attended 
to  the  crossing  of  pigeons. 

The  last  case  which  I  will  give  is  the  most  curious.  I 
paired  a  mongrel  female  Barb- fan  tail  with  a  mongrel  male 
Barb-spot;  neither  of  which  mongrels  had  the  least  blue 
about  them.  Let  it  be  remembered  that  blue  Barbs  are 
excessively  rare ;  that  Spots,  as  has  been  already  stated,  were 
perfectly  characterised  in  the  year  1676,  and  breed  perfectly 
true ;  this  likewise  is  the  case  with  white  Fantails,  so  much 
so  that  I  have  never  heard  of  white  Fantails  throwing  any 
other  colour.  Nevertheless  the  offspring  from  the  above  two 
mongrels  was  of  exactly  the  same  blue  tint  as  that  of  the 
wild  rock-pigeon  from  the  Shetland  Islands  over  the  whole 

**  I  conld  give  numerous  examples ;  grey.    Another  mongrel  whose  four 

two  will  suffice.     A  mongrel,  whose  grandparents  were  a  red  Ruut,  white 

four  grandparents  were  a  white  Turbit,  Trumpeter,  white   Fantail,  and   the 

white  Trumpeter,  white  Fantail,  and  same  blue  Pouter,  was  pure  white  tal 

blue    Pouter,  was   white   all    over,  over,  except  the  tail  and  upper  aiil- 

ezoept  a  yery  few  feathers  about  the  coverts,  which  were  pale  fawn,  and 


[  and  on  the  wings,  but  the  whole       except  the  faintest  trace  of  double 
tail  and  tail-ooferts  were  dark  bluish-       wing-bars  of  the  same  pale  fawn  tint. 
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back  and  "winga;  the  double  black  wing-bars  were  equally 
conspiciioiia ;  the  tail  was  exactly  aiike  in  all  its  characters, 
and  the  cronp  was  pure  white  ;  the  head,  however,  was  tinted 
with  a  tshade  of  red,  evidently  derived  from  the  Si>ot,  and  was 
of  a  paler  blue  than  in  the  rock-pigeon^  aa  was  the  stomach. 
So  that  two  black  Barbs,  a  red  Spot,  and  a  white  Fan  tail,  as 
the  four  purely-bred  graud parents,  produced  a  bird  exhibiting 
the  general  blue  colour,  together  with  every  characteristic 
mark,  the  wild  Columba  Uvm^ 

With  respect  to  crossed  breeds  frequently  producing-  bluo 
birdB  checpiered  with  black,  and  reaembUng  in  all  respects 
both  the  dovecot-pigeon  and  the  cheqnered  wild  variety  of 
the  rock-pigeon,  the  atatement  before  referred  to  by  MM, 
Boitard  and  Corbie  would  almost  finffice;  but  I  will  give 
three  instances  of  the  appearance  of  enoh  birds  from  crotisea 
in  which  one  alone  of  the  parents  or  great- grandparents  wai^ 
blue,  bnt  not  chetinered,  I  crosBcd  a  male  bine  Turbit  with  a 
snow-white  Trumpeter,  and  the  following  year  with  a  dark, 
leaden-brown.  Short- faced  Tumbler ;  the  offspring  from  the 
first  cross  were  ass  perfectly  chequered  as  any  dovecot-pigeon ; 
and  from  the  second,  so  much  so  as  to  be  nearly  as  black  as 
the  most  dar  k  \j  ch  equered  rock  -pi  geon  from  Mad  eira.  Another 
bird,  whose  great-grandparents  were  a  w  hite  Trumpeter,  a 
white  Fan  tail,  a  white  Eed-spot,  a  red  Runt,  and  a  blue  Pouter, 
was  alaty-blue  and  chequered  exactly  like  a  doveeot-pigeon, 
I  may  here  add  a  remark  made  to  me  by  Mr»  Wicking,  who 
haa  had  more  experience  than  any  other  person  in  England  in 
breeding  pigeons  of  various  colours :  namely,  that  when  a  blue, 
or  a  blue  and  chequered  bird,  having  black  wing-bars,  once 
appears  in  any  race  and  is  allowed  to  breed,  these  characters 
are  so  strongly  tranemitted  that  it  is  extremely  difficult  tor 
eradicate  them. 

What,  then,  are  we  to  conclude  from  this  tendency  in  all 
the  chief  domestic  races,  both  when  purely  bred  and  more 
especially  when  intercrossed,  to  prodiico  offspring  of  a  blue 
colour,  with  the  same  characteristic  marks,  varying  in  the 
same  manner,  aa  in  (kAumhia  livia  f  If  we  admit  that  thee© 
races  are  all  descended  from  0*  Ima,  no  breeder  wiU  doubt 
that  the  occasional  appearance  of  bine  hirdB  thus  characterised 
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is  accounted  for  on  the  well-known  principle  of  "  throwing 
back  "  or  reversion.  Why  crossing  should  give  so  strong  a 
tendency  to  reversion,  we  do  not  with  certainty  know ;  but 
abundant  evidence  of  this  fact  will  be  given  in  the  following 
chapters.  It  is  probable  that  I  might  have  bred  even  for 
a  century  pure  black  Barbs,  Spots,  Nuns,  white  Fantails, 
Trumpeters,  &c.,  without  obtaining  a  single  blue  or  barred 
bird ;  yet  by  crossing  these  breeds  I  reared  in  the  first  and 
second  generation,  during  the  course  of  only  three  or  four 
years,  a  considerable  number  of  young  birds,  more  or  less 
plainly  coloured  blue,  and  with  most  of  the  characteristic 
marks.  When  black  and  white,  or  black  and  red  birds,  are 
crossed,  it  would  appear  that  a  slight  tendency  exists  in  both 
parents  to  produce  blue  offspring,  and  that  this,  when  com- 
bined, overpowers  the  separate  tendency  in  either  parent  to 
produce  black,  or  white,  or  red  offspring. 

If  we  reject  the  belief  that  all  the  races  of  the  pigeon  are 
the  modified  descendants  of  G.  livia,  and  suppose  that  they 
are  descended  from  several  aboriginal  stocks,  then  we  must 
choose  between  the  three  following  assumptions  :  firstly,  that 
at  least  eight  or  nine  species  formerly  existed  which  were 
aboriginally  coloured  in  various  ways,  but  have  since  varied 
in  exactly  the  same  manner  so  as  to  assume  the  colouring 
of  C.  livia  ;  but  this  assumption  throws  not  the  least  light  on 
the  appearance  of  such  colours  and  marks  when  the  races  are 
crossed.  Or  secondly,  we  may  assume  that  the  aboriginal 
species  were  all  coloured  blue,  and  had  the  wing-bars  and 
other  characteristic  marks  of  C.  livia, — a  supposition  which  is 
highly  improbable,  as  besides  this  one  species  no  existing 
member  of  the  Columbidss  presents  these  combined  cha- 
racters; and  it  would  not  be  possible  to  find  any  other 
instance  of  several  species  identical  in  plumage,  yet  as 
different  in  important  points  of  structure  as  are  Pouters, 
Fantails,  Carriers,  Tumblers,  &c.  Or  lastly,  we  may  assume 
that  all  the  races,  whether  descended  from  C.  livia  or  from 
several  aboriginal  species,  although  they  have  been  bred 
with  so  much  care  and  are  so  highly  valued  by  fanciers,  have 
all  been  crossed  within  a  dozen  or  score  of  generations  with 
C.  litna,  and  have  thus  acquired  their  tendency  to  produce 
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hlue  birds  with  the  several  cliaracteristic  marks.  I  have  Baid 
that  it  must  be  aestimecl  that  each  nice  haa  beea  eroseed  with 
C^  Itma  within  ii.  do^en^  or,  at  the  utmost,  within  a  score  of 
generations ;  for  there  is  no  reasoti  to  believe  that  crossed 
oifjipring  ever  revert  to  one  of  their  ancestors  when  removed 
hj  a  greater  number  of  generations.  In  a  bi-eed  which  has 
been  crossed  only  once,  the  tendencj  to  reversion  will 
naturally  become  less  and  leas  in  the  succeeding  generations, 
as  in  eac;h  there  will  be  lees  and  less  of  the  blood  of  the 
foreign  breeds  but  when  there  has  been  no  cross  with  a 
distinct  breed,  and  there  is  a  tendency  in  both  parents  to 
revert  to  some  long-lost  character,  this  tendency,  for  all  that 
we  can  see  to  the  contrary,  may  be  transmitted  undiminished 
for  an  indefinite  number  of  generations.  These  two  distinct 
cases  of  reversion  are  often  confounded  together  by  those 
who  have  writteu  on  iuheritance. 

Consider iug,  on  the  one  hand,  the  improbability  of  the 
three  assumptions  which  have  just  been  discussed,  and,  on 
the  other  hand,  how  simply  the  facts  are  explained  on  the 
principle  of  reverfsion,  we  may  conclude  thai;  the  occasional 
appearance  in  all  the  races,  bc>th  when  purely  bred  aa^  more 
especially  when  crossed,  of  blue  birds,  sometimes  che^uereil, 
with  double  wing-bare,  with  white  or  blue  croups,  with  a 
bar  at  the  end  of  the  tail,  and  with  the  outer  tail-feathers 
edged  with  white,  aflbrds  an  argument  of  the  greatest  weif^ht 
in  favour  of  the  view  that  all  are  descended  from  Goltimha  llvta, 
including  under  this  name  the  three  or  four  wild  varieties  or 
Hub-species  before  enumerated. 

To  sum  up  the  six  foregoing  arguments,  which  are  opposed 
to  the  belief  that  the  chief  domestic  races  are  the  descendants 
of  at  least  eight  or  nine  or  perhaps  a  dozen  species  ;  for  the 
crossing  of  any  less  number  wrould  not  yield  the  charactenatic 
differences  between  the  several  races,  FirMtlif,  the  improba- 
bility that  so  many  species  should  still  exist  somewhere,  but 
l>e  unknown  to  ornithologists,  or  that  they  should  have 
become  within  the  historical  period  extinct,  although  raan 
Is  as  had  so  little  influence  in  exterminating  the  wild  C  lima. 
Secondly,  the  improbability  of  man  in  former  times  having 
thoroughly  domesticated  and  rendered  fertile  under  coniine* 
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ment  so  many  species.  Thirdly,  these  supposed  species  having 
nowhere  become  feral.  Fourthly,  the  extraordinary  fact  that 
man  should,  intentionally  or  by  chance,  have  chosen  for 
domestication  several  species,  extremely  abnormal  in  cha- 
racter; and  furthermore,  the  points  of  structure  which 
render  these  supposed  species  so  abnormal  being  now  highly 
variable.  Fifthly,  the  fact  of  all  the  races,  though  di tiering 
in  many  important  points  of  structure,  producing  perfectly 
fertile  mongrels;  whilst  all  the  hybrids  which  have  been 
produced  between  even  closely  allied  species  in  the  pigeon- 
family  are  sterile.  Sixthly,  the  remarkable  statements  just 
given  on  the  tendency  in  all  the  races,  both  when  purely 
bred  and  when  crossed,  to  revert  in  numerous  minute  details 
of  colouring  to  the  character  of  the  wild  rock-pigeon,  and  to 
vary  in  a  similar  manner.  To  these  arguments  may  be 
added  the  extreme  improbability  that  a  number  of  species 
formerly  existed,  which  diflfered  greatly  from  each  other  in 
some  few  points,  but  which  resembled  each  other  as  closely 
as  do  the  domestic  races  in  other  points  of  structure,  in 
voice,  and  in  all  their  habits  of  life.  When  these  several 
facts  and  arguments  are  fairly  taken  into  consideration,  it 
would  require  an  overwhelming  amount  of  evidence  to  make 
us  admit  that  the  chief  domestic  races  are  descended  from 
several  aboriginal  stocks;  and  of  such  evidence  there  is 
absolutely  none. 

The  belief  that  the  chief  domestic  races  are  descended  from 
several  wild  stocks  no  doubt  has  arisen  from  the  apparent 
improbability  of  such  great  modifications  of  structure  having 
been  effected  since  man  first  domesticated  the  rock-pigeon. 
Nor  am  I  surprised  at  any  degree  of  hesitation  in  admitting 
their  common  parentage:  formerly,  when  I  went  into  my 
aviaries  and  watched  such  birds  as  Pouters,  Carriers,  Barbs, 
Fantails,  and  Short-faced  Tumblers,  &c.,  I  could  not  persuade 
myself  that  all  had  descended  from  the  same  wild  stock, 
and  that  man  had  consequently  in  one  sense  created  these 
remarkable  modifications.  Therefore  I  have  argued  the 
question  of  their  origin  at  great,  and,  as  some  will  think, 
superfluous  length.  • 

Finally,  in  favour  of  the  belief  that  all  the    races   are 
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descended  from  a  single  stocky  we  have  in  Columha  lima  a 
etill  existing  and  widely  distributed  speciesj  ivhicli  can  be 
and  has  been  domesticated  in  various  countries.  Tkie  species 
agrees  in  most  points  of  structure  and  in  all  its  habits  of 
life,  as  well  as  ocGasionally  in  every  detail  of  pbimage,  with 
the  several  domestic  races.  It  breeds  freely  with  thera,  and 
produces  fertile  offepring.  It  varies  in  a  state  of  nature,^* 
and  still  more  so  when  semi-doraesticated,  as  shown  by 
comparing  the  Sierra  Leone  pigeons  with  those  of  India,  or 
with  those  which  apparently  have  run  wild  in  Madeii-a,  It 
has  undergone  a  still  greater  amount  of  variation  in  the  ease 
of  the  numerous  toy-pigeons^  which  no  one  eijpposes  to  be 
descended  from  distinct  species ;  yet  some  of  these  toy- 
pigeons  have  transmitted  their  cbaracter  truly  for  centuriea. 
Why,  then,  shonld  we  hesitate  to  believe  in  tliat  greater 
amount  of  variation  which  is  necessary  for  the  production  of 
the  eleven  chief  races  ?  It  should  be  borne  in  mind  that  in 
two  of  the  most  strongly-marked  races,  namely,  Carriers  and 
Short-faced  Tumblers,  the  extreme  forms  can  be  connected 
with  the  parent-species  by  graduated  diflferences  not  greater 
than  those  which  may  he  observed  between  the  doveoot- 
pigeoQS  inhabiting  different  countries,  or  between  the  various 
kinds  of  toy-pigeons^ — gradations  which  must  certainly  b© 
attnbuted  to  variation. 

That  circumstances  have  been  eminently  favourable  for 
the  modification  of  the  pigeon  through  variation  and  selec- 
tion will  now  be  shown.  The  earliest  record,  as  has  been 
pointed  out  to  me  by  Professor  Lepsius,  of  pigeons  in  a 
domesticated  condition,  occurs  in  the  fifth  Egj'^tian  dynasty, 
about  3000  BX.;^^  but  Mr.  Birch,  of  the  British  Museum, 
informs  me  that  the  pigeon  appears  in  a  bill  of  fare  in  the 
previous  dynasty.  Domestic  pigeons  are  mentioned  in 
Genesis,  Leviticus,  and  Isaiah,^-    In  the  time  of  the  Eomans, 


**  It  deserves  natiee,  as  beiiring  on 
the  gcDeral  subject  of  vai  iatioo,  that 
ntit  oDiy  C.  iwia  prerseats  several  wild 
forms,  legTvrdfld  by  some  uaturnliiits.  as 
species  and  bj  others  an  aub-spet'ies  or 
as  mere  viirietiea,  but  that  the  species 
of  &a^«mi  allied  genem  are  ia  the  s&me 


4 


predicameDt.  Thia  is  the  f;^%  tU  Mr. 
BIyth  has  remarked  Co  me,  with 
Treitfn,  Palumbms,  and  Turtui". 

*i  '  DenkraaUr/  Abth.  ii.  BL  70. 

«  Tho  •  Dovecote^'  by  the  Kev.  L  S, 
Duoa,  1851,  pp,  11-13.  Adolphtf 
Piet*t   (la   hia   *  I*s   Origin^ii    Imlti 
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as  we  hear  from  Pliny ,^3  immense  prices  were  given  for 
pigeons;  "nay,  they  are  come  to  this  pass,  that  they  can 
reckon  up  their  pedigree  and  race."  In  India,  about  the 
year  1600,  pigeons  were  much  valued  by  Akber  Khan : 
20,000  birds  were  carried  about  with  the  court,  and  the 
merchants  brought  valuable  collections.  "  The  monarch  of 
Iran  and  Turan  sent  him  some  very  rare  breeds.  His 
Majesty,"  says  the  courtly  historian,  "  by  crossing  the  breeds, 
which  method  was  never  practised  before,  has  improved  them 
astonishingly."  ^*  Akber  Khan  possessed  seventeen  distinct 
kinds,  eight  of  which  were  valuable  for  beauty  alone.  At 
about  this  same  period  of  1600  the  Dutch,  according  to 
Aldrovandi,  were  as  eager  about  pigeons  as  the  Romans  had 
formerly  been.  The  breeds  which  were  kept  during  the 
fifteenth  century  in  Europe  and  in  India  apparently  diflfered 
from  each  other.  Ta vernier,  in  his  Travels  in  1677,  speaks, 
as  does  Chardin  in  1735,  of  the  vast  number  of  pigeon- 
houses  in  Persia ;  and  the  former  remarks  that,  as  Christians 
were  not  permitted  to  keep  pigeons,  some  of  the  vulgar 
actually  turned  Mahometans  for  this  sole  purpose.  The 
Emperor  of  Morocco  had  his  favourite  keeper  of  pigeons,  as 
is  mentioned  in  Moore's  treatise,  published  1737.  In  England, 
from  the  time  of  W'illughby  in  1678  to  the  present  day,  as 
well  as  in  Germany  and  in  France,  numerous  treatises  have 
been  published  on  the  pigeon.  In  India,  about  a  hundred 
years  ago,  a  Persian  treatise  was  written;  and  the  writer 
thought  it  no  light  affair,  for  he  begins  with  a  solemn  in- 
vocation, "  in  the  name  of  God,  the  gracious  and  merciful." 
Many  large  towns,  in  Europe  and  the  United  States,  now 
have  their  societies  of  devoted  pigeon- fanciers:  at  present 
there  are  three  such  societies  in  London.  In  India,  as  I  hear 
from  Mr.  Blyth,  the  inhabitants  of  Delhi  and  of  some  other 
great  cities  are   eager  fanciers.     Mr.  Layard    informs    me 

Enropeennes,'    1859,   p.    399)    states  domestication  of  the   pigeon   in  the 

that  there  are  in  the  ancient  Sanscrit  East. 

language  between  25  and  30  names  *^  English  translation,  1601,  Book 

for  the  pigeon,  and  other  15  or  16  x.  ch.  xxxvii. 

Persian  names ;  none  of  these  are  com-  •*  *  Ayeen  Akbery,*   translated   b}' 

mon  to  the  European  languages.    This  F.  Gladwin,  4to  edit.,  yoI.  i.  p.  270. 

fact  indicates   the   antiquity   of  the 
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that  most  of  the  known  "breeds  are  kept  in  Ceylon.  In 
Ciiina,  according  to  Mr.  S  win  hoe  of  Amoy,  and  Dr.  Lockhart 
of  Shangai,  Carriers,  Fantaila,  Tumblers,  and  other  yarieties 
are  reared  with  care,  especiaUj  by  the  bonzea  or  priests. 
The  Chinese  fasten  a  kind  of  whistle  to  the  tail- feathers  of 
their  pigeons,  and  aa  the  flock  wheels  through  the  air  they 
produce  a  sweet  eound.  In  Egypt  the  late  Abbas  Pacha  waa 
a  great  fancier  of  Fan  tails.  Many  pigeons  are  kept  at  Cairo 
add  Constantinople,  and  these  have  lately  been  imported  by 
native  merchants,  as  I  hear  from  Sir  W.  Elliot,  into  Southern 
India,  and  eold  at  high  prices. 

The  foregoing  statementa  show  in  how  many  eonn tries, 
asid  during  how  long  a  period ,  many  men  have  been  paefiion- 
ately  devoted  to  the  breeding  of  pigeons.  Hear  how  an 
enthusiastic  fancier  at  the  present  day  writes  ;  '*  If  it  were 
possible  for  noblemen  and  gentlemen  to  know  the  amazing 
amount  of  solace  and  pleasure  derived  from  Almond  Tumblers, 
when  they  begin  to  uuder stand  their  properties,  I  should 
think  that  Bcaroe  any  nobleman  or  gentleman  would  be 
without  their  aviaries  of  Almond  Tnmblcrs/'  ^^  The  pleasure 
thua  taken  is  of  paramount  importance,  as  it  leada  amateurs 
carefully  to  nofe  and  preserve  eacb  slight  deviation  of 
structure  which  strikes  their  fancy.  Pigeons  are  often 
closely  oonfined  do  ring  their  whole  lives ;  they  do  not 
partake  of  their  naturally  varied  diet ;  they  have  often  been 
transported  from  one  climate  to  another;  and  all  theae 
changes  in  their  conditions  of  life  would  be  likely  to  eaiise 
rariahility.  Pigeons  have  been  domesticated  for  nearly 
BqOO  years,  and  have  been  kept  in  many  places,  so  that  the 
numbers  reared  under  domestication  must  have  been  enor- 
mous :  and  this  is  another  circumstance  of  high  import-anee, 
for  it  obviously  favours  the  chance  of  rare  modifieationa  of 
structure  occasionally  appearing.  Slight  variations  of  all 
kinds  would  almost  certainly  be  observed,  and,  if  valued, 
would,  owing  to  the  following  circurast^noea,  be  preserved 
and  propagated  with  nnuaual  facility.  Pigeons,  differetitly 
from  any  other  domesticated  animal,  can  easily  be  mated  fur 

»>  J.  M.  Katon,  'Treatise  on  th«  Almond  Tumbler/  1&51 ;  Preface,  p.  vi. 


Chap.  VI.        HISTORY   OP  THE   PRINCIPAL   RACES.  217 

life,  and,  though  kept  with  other  pigeons,  rarely  prove  un- 
faithful to  each  other.  Even  when  the  male  does  break  his 
marriage-vow,  he  does  not  permanently  desert  his  mate.  I 
have  bred  in  the  same  aviaries  many  pigeons  of  different 
kinds,  and  never  reared  a  single  bird  of  an  impure  strain. 
Hence  a  fancier  can  with  the  greatest  ease  select  and 
match  his  birds.  He  will  also  see  the  good  results  of  his 
care;  for  pigeons  breed  with  extraordinary  rapidity.  He 
may  freely  reject  inferior  birds,  as  they  serve  at  an  early 
age  as  excellent  food. 


y:/^ii 
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efore  discussing  the  means  and  steps  by  which  the  chief  races 
have  been  fonned,  it  will  be  advisable  to  give  some  historical  details, 
for  more  is  known  of  the  history  of  the  pigeon,  little  though  this  is, 
than  of  any  other  domesticated  animal.  Some  of  the  cases  are  inters 
esting  as  proving  how  long  domestic  varieties  may  be  propagated 
with  exactly  the  same  or  nearly  the  same  characters;  and  other 
cases  are  still  more  interesting  as  showing  how  slowly  but  steadily 
races  have  been  greatly  modified  during  successive  generations.  In 
the  last  chapter  I  stated  that  Trumpeters  and  Laughers,  both 
so  remarkable  for  their  voices,  seem  to  have  been  perfectly  charac- 
terised in  1735;  and  Laughers  were  apparently  known  in  India 
before  the  year  16C0.  Spots  in  1676,  and  Nuns  in  the  time  of 
Aldrovandi,  before  1600,  were  coloured  exactly  as  they  now  are. 
Common  Tumblers  and  Ground  Tumblers  displayed  in  India,  before 
the  year  1600,  the  same  extraordinary  peculiarities  of  flight  as  at 
the  present  day,  for  they  are  well  described  in  the  '  Ayeen  Akbery.' 
These  breeds  may  all  have  existed  for  a  much  longer  period ;  we 
know  only  that  they  were  perfectly  characterised  at  the  dates  above 
given.  The  average  length  of  life  of  the  domestic  pigeon  is  probably 
about  five  or  six  years ;  if  so,  some  of  these  races  have  retained 
their  character  perfectly  for  at  least  forty  or  fifty  generations. 

Pouters. — These  birds,  as  far  as  a  very  short  description  serves  for 
comparison,  appear  to  have  been  well  characterised  in  Aldrovandi's 
time,*'  before  the  year  1600.  Length  of  body  and  length  of  leg  are 
at  the  present  time  the  two  chief  points  of  excellence.  In  1735 
Moore  said  (see  Mr.  J.  M.  Eaton's  edition)— and  Moore  was  a  first- 
rate  fancier — that  he  once  saw  a  bird  with  a  body  20  inches  in 
length, "  though  17  or  18  inches  is  reckoned  a  very  good  length ;"  and 
he  has  seen  the  legs  very  nearly  7  inches  in  length,  yet  a  leg  6^  or  61 
long  "  must  be  allowed  to  be  a  very  good  one."    Mr.  Bult,  the  most 


••  A«  in  the  following  discussion  I       completed  in  the  year  1858. 
often   speak   of  the   present  time,  I  *'  *  Ornithologie,'  1600,  vol.  ii.  p 
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sneoeaefal  breeder  of  Pooiters  in  the  world,  informs  me  that  &t 
present  (1858)  the  standard  lengtk  of  the  body  is  not  les8  than  18 
inches ;  but  he  has  xneaRurod  one  bird  19  inches  In  length,  and  haa 
heard  of  ^0  and  22  inches,  but  doubts  the  truth  of  these  latter 
Rtateraeutft.  The  etandard  lengtk  of  the  leg  is  navfl  inches,  hut 
Mr.  Eult  has  recently  measured  two  of  his  own  birds  with  le^  7i 
long.  So  that  in  the  123  years  wliieh  have  elapsed  since  1735  there 
has  l^een  hardly  any  increjiae  in  the  standard  length  of  the  body ; 
17  or  IB  inches  was  formerly  reckoned  a  very  good  lengthy  and 
now  13  inches  m  the  minimum  standard ;  but  th«  length  of  leg 
seems  to  have  increased,  as  Moore  never  saw  one  quite  7  inches 
long  ;  now  the  standard  is  7,  and  two  of  Mr  Bult's  birds  measured 
7i  inches  in  length.  The  extremely  slight  improvement  in  Pouters, 
except  in  the  length  of  the  leg,  during  the  last  123  years,  may  lie 
partly  accounted  for  hj  the  nepjiect  which  they  sultered,  as  I  am 
informed  by  Mr,  Bolt,  until  within  the  last  20  or  30  years.  About 
1765  ^  there  was  a  change  of  fasliion,  stouter  and  more  feathered 
legs  being  preferred  to  thin  and  nearly  naked  legs, 

Fantiih, — The  first  notice  of  the  existence  of  this  breed  is  in 
India,  before  the  year  1600,  as  given  in  the  'Ayeen  Akbery;^=*"  at  this 
date,  judging  from  Aldrovandi,  the  breed  was  unknown  in  Europe. 
In  1677  Willughby  speaks  of  a  Fantail  with  26  tail-feathers;  in  1785 
Moore  saw  one  with  36  feathers ;  and  in  1824  M>L  Boitard  and 
Corbie  asserfc  that  in  France  birds  can  easily  be  found  with  42  tail- 
feathers.  In  England,  the  number  of  the  tail-feathers  is  not  at 
present  so  much  regarded  as  their  upward  direction  and  expansion. 
The  general  carriage  of  the  bird  is  hkowise  now  much  valued.  The 
old  descriptions  do  not  suffice  to  show  whether  in  these  latter 
respects  there  has  l>een  much  improvement :  but  if  Fantails  with 
their  heads  and  tails  touching  had  formerly  eiistfid,  as  at  the  present 
time,  the  fact  would  almost  certainly  have  been  noticed.  The 
Fantails  which  are  now  found  in  India  prolmbly  show  the  state  of 
the  race  J  as  far  as  carriage  is  concerned,  at  the  date  of  their  intro- 
duction into  Europe ;  and  some,  said  to  have  been  brought  from 
Caleuttft,  which  1  kept  alive,  were  in  a  marked  manner  inferior  to 
our  exhil)ition  birds.  The  Java  Fantail  shows  the  same  diiference 
in  carriage  J  and  although  Mr.  Swinhoe  haa  counted  18  and  24  tail- 
feathers  in  his  birds,  a  fii-st-rato  specimen  sent  to  me  had  only 
14  tail-feathers, 

JaeubinR.^ThiH  breed  existed  before  1600,  hut  tJie  hood,  jadginif 
from  the  figure  given  by  Aldrovandi,  did  not  enclose  the  head 
nearly  so  perfectly  as  at  pieient :  nor  was  the  head  then  white ; 
nor  were  the  wings  and  tail  bo  long,  hut  this  last  character  might 
ha  ve  been  o  verlooked  by  the  rude  ar  ti  st.  In  Moore's  t im  e,  i  n  1 73  5 ,  the 
Jacobin  was  considered  the  smallest  kind  of  pigeon,  and  the  bill  is 


**  *A  Treatise  on  Damesttc: 
P5getJiiJ5,*  deciicAtfid  to  Mr*  Mayor^ 
17i>5.     Preface,  p»  jit, 
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Faid  to  be  very  short.  Hence  either  the  Jacobin,  or  the  other  kinds 
with  wliich  it  was  then  compared,  must  since  that  time  have  been 
considerably  modified;  for  Moore's  description  (and  it  mnst  be 
remembered  that  he  was  a  first-rate  judge)  is  clearly  not  applicable, 
as  far  as  size  of  body  and  length  of  beak  are  concerned,  to  our  present 
Jacobins.  In  1795,  juging  from  Bechstein,  the  breed  had  assumed 
its  present  character. 

Turbits. — It  has  generally  been  supposed  by  the  older  writers  on 
pigeons,  that  the  Turbit  is  the  Cortbeck  of  AlHrovandi ;  but  if  this 
be  the  case,  it  is  an  extraordinary  fact  that  the  characteristic  frill 
should  not  have  been  noticed.  The  beak,  moreover,  of  the  Ck)rtbeck 
is  described  as  closely  resembling  that  of  the  Jacobin,  which  shows 
a  change  in  the  one  or  the  other  race.  The  Turbit,  with  its  charac- 
teristic frill,  and  bearing  its  present  name,  is  described  by  Willughby 
in  1677;  and  the  bill  is  said  to  be  like  that  of  the  bullfinch, — a  good 
comparison,  but  now  more  strictly  applicable  to  the  beak  of  the 
Barb.  The  sub-breed  called  the  Owl  was  well  known  in  Moore's 
time,  in  1735, 

Tumblers^ Common  Tumblers,  as  well  as  Ground  Tumblers,  perfect 
as  fisur  as  tumbling  is  concerned,  existed  in  India  before  the  year 
1600;  and  at  this  period  diversified  modes  of  flight,  such  as  flying 
at  night,  the  ascent  to  a  great  height,  and  manner  of  descent,  seem 
to  have  been  much  attended  to  in  India,  as  at  the  present  time. 
Belon  *^  id  1555  saw  in  Paphlagonia  what  he  describes  as  "  a  very 
new  thing,  viz.  pigeons  which  flew  so  high  in  the  air  that  they  were 
lost  to  view,  but  returned  to  their  pigeon-house  without  separating." 
This  manner  of  flight  is  characteristic  of  our  present  Tumblers,  but 
it  is  clear  that  Belon  would  have  mentioned  the  act  of  tumbling  if 
the  pigeons  described  by  him  had  tumbled.  Tumblers  were  not 
known  in  Europe  in  1600,  as  they  are  not  mentioned  by  Aldrovandi, 
who  discusses  the  flight  of  pigeons.  They  are  briefly  alluded  to  by 
Willnghby,  in  1687,  as  small  pigeons  "  which  show  Like  footballs  in 
tiie  air."  The  short-faced  race  did  not  exist  at  this  period,  as 
Willughby  could  not  have  overlooked  birds  so  remarkable  for  their 
small  size  and  short  beaks.  We  can  even  trace  some  of  the  steps 
by  which  this  race  has  been  produced.  Moore  in  1735  enumerates 
correctly  the  chief  points  of  excellence,  but  does  not  give  any  de- 
scription of  the  several  sub-breeds ;  and  from  this  fact  Mr.  Eaton 
infers*^  that  the  Short-faced  Tumbler  had  not  then  come  to  full 
perfection.  Moore  even  speaks  of  the  Jacobin  as  being  the  smallest 
pigeon.  Thirty  years  afterwards,  in  1765,  in  the  Treatise  dedicated 
to  Mayor,  short-faced  Almond  Tumblers  are  fully  described,  but  the 
anthor,  an  excellent  fancier,  expressly  states  in  his  Preface  (p.  xiv.) 
that,  "  from  great  care  and  expense  in  breeding  them,  they  have 
arrived  to  so  great  perfection  and  are  so  different  from  what  they 
were  20  or  30  years  past,  that  an  old  fancier  wcmld  have  condemned 


*•  *L'Histoire  de   la  Nature     des  "  *  Treatise  on  Pigeons,'    1852,  p. 
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arisen  since  man  first  domestioated  the  pigeon.  On 
ordinary  view,  variability  is  due  to  changed  conditions  of  lifefi 
on  the  Pallasian  doctrine,  variability^  or  the  ap]>ea ranee 
new  chai-acters,  is  due  to  some  mysterious  effect  from  the  or 
iag  of  two  species,  neither  of  which  possesses  the  charact 
in  question.  In  some  few  instances  it  is  possible  that ' 
raarked  races  may  have  been  formed  by  crossing ;  for  install 
a.  Barb  might  perhaps  be  formed  by  a  crosB  between  a  lo 
beaked  Carrier,  having  large  eye-wattles,  and  some  eho 
beaked  pigeon.  That  many  races  have  been  in  some  deg 
modified  by  creasing,  arid  that  cert'ain  varieties  which 
disiinguished  only  by  pecniiar  tints  have  arisen  from  cro» 
between  differenily-co loured  varieties,  is  almost  cerlain. 
the  doctrine,  therefore,  that  the  chief  races  owe  their  dl 
enf-^es  to  their  descent  from  distinct  species,  we  mnst  ado 
that  at  least  eight  or  nine,  oi'  more  probably  a  dozen  speolw-j 
all  having  the  same  habit  of  breeding  and  roosting  on  rockl^l 
and  living  in  society,  either  now  exist  somewhere,  or  forraeJrly  | 
existed,  but  have  become  extinct  as  wild  birds.  Conaiderlin  j 
how  carefully  wild  pigeons  bare  been  coUeoted  throngl 
the  world,  and  w^hat  conspicuous  birds  they  are,  especia 
when  frtquentiiig  rocks,  it  is  extremely  improbable  ih 
eight  or  nine  species,  which  were  long  ago  domes! if:^! ted 
therefore  must  have  inhabited  some  anciently  known  count 
should  still  exist  in  the  wild  state  and  be  unknown  to  or 
thol  agists. 

The  hypothesis  that  such  species  formerly  existed,  but  liai( 
become  extinct,  is  in  some  slight  degree  more  prtjbable, 
the  extinction  of  so  many  species  wdthin  the  historical  period  | 
a  bold  hypothesis,  seeing  how  little  influence  man  has  had  . 
exterminating  the  common  rock-pigeon,  which  agrees  in  i 
habits  of  life  with  the  domestic  races.     The  C  IMa  now  oxK 
and  flourishes  on  the  small  northern  islands  of  Faroe,  on  iiiii 
islands  off  the  coast  of  Scotland,  on  Sardinia^  and  tht 
the  Mediterranean,  and  in  the  centre  of  India,    Faii 
sometimes  imagined  that  the  several  supposed  part  ■ 
were  originally  confined  to   small  islands,  and  f' 
readily  have  been  exterminated ;  but  the  facts  ju-  > 
favour  the  probability  of  their  extinction,  even  on  :-.ik 
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them  for  no  other  retison  tiian  because  they  are  not  like  what  used 
to  be  thought  prood  when  he  was  in  tlie  fancj  before,"  Hence  it 
would  appear  that  there  was  a  rather  snd<len  change  in  the  character 
of  the  short- faced  Tumbler  at  about  tliis  period  ;  and  there  ia  reason 
to  suspect  that  a  dwarfed  and  half-monstroua  bird,  the  parcnt-forni 
of  the  several  ehort-faced  Bub-hreeds,  then  appeared.  I  Huspect 
this  because  short-faced  Tumblers  are  born  with  their  beaks 
(ascertained  bj  careful  meaanrement)  as  short,  proportionally  with 
the  size  of  their  bodies,  as  in  the  adult  bird ;  and  in  this  reepMSct 
they  differ  fjreatly  from  all  other  breeds,  wliich  elowlj  acquire  during 
growth  their  varioua  characteristic  qnahties* 

Since  the  yeiir  176a  there  has  l>een  some  chauf^e  in  one  of  the 
chief  characters  of  the  Bhort-faced  Tumbler,  namely,  in  the  length 
of  the  beak.  Fanciers  measure  the  *'  head  and  beak"  from  the  tip 
of  the  beak  to  the  front  corner  of  the  eyeball.  About  the  year  1765 
a  *'  head  and  l^ak"  was  considered  good,^^  which,  measured  in  the 
usual  manner,  was  I  of  an  inch  in  length  ;  now  it  ou^ht  not  to 
exceed  |  of  an  inch ;  "  it  is  however  possible  "  as  Mr.  Eaton  candidly 
confesses,  '*  for  a  bird  to  be  considered  as  pleasant  or  neat  even  at  % 
of  an  inch,  but  exceeding  that  length  it  mn^it  lie  looked  npon  ka 
unworthy  of  attention."  Mr.  Eaton  states  that  he  has  never  seen 
in  the  course  of  his  life  more  than  two  or  three  birds  with  the  "  head 
and  beak"  not  exceeding  half  an  inch  in  length  ;  "  still  I  believe  in 
tlie  course  of  a  few  yeara  that  the  head  and  beak  will  be  shortened, 
and  that  half-inch  birds  will  not  be  considered  so  great  a  curiosity 
as  at  the  present  time."  That  Mr,  Eaton's  opinion  deserves  attention 
cannot  be  doubted,  considering  his  success  in  winning  prizes  at  our 
exhibitions.  Finally  in  regard  to  the  Tumbler  it  may  be  concluded 
from  the  facta  alxjve  given  that  it  was  originally  introduced  into 
Europe,  probably  first  into  England,  from  the  East  j  and  that  it 
then  reaerabled  our  common  English  Tumbler,  or  more  probably 
the  Persian  or  Indian  Tumbler,  with  a  beak  only  jnat  perceptibly 
Ehorter  than  that  of  the  common  dovecot-pigeon.  With  res}>ect  to 
the  short-faced  Tumbler,  which  is  not  known  to  exist  in  the  East, 
there  can  hardly  be  a  donbt  that  the  whole  wonderful  change  in  the 
size  of  the  head,  beak,  body  and  feet,  and  in  general  carriage,  has 
Ixjen  produced  during  the  last  two  centuries  by  continued  selection, 
aided  probably  by  the  birth  of  a  semi-monstrous  bird  aome where 
about  the  year  1750. 

Iiuut^.—Of  their  history  little  can  be  said.  In  the  time  of  Pliny 
the  pigeons  of  Carapania  were  the  largest  known;  and  from  this 
fact  alone  some  authors  assert  that  they  were  Runts.  In  Aldrovandi's 
time,  in  1600,  two  sub-breeds  existed ;  but  one  of  them,  the  short- 
beaked,  is  now  extinct  in  Europe. 

ifa^^s.— Notwithstanding  statements  to  the  contrary,  it  seema  to 
me  impossible  to  recognise  the  Barb  in  Aldrovandi's  description  and 
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figtires;  four  breeds,  however,  existed  in  the  year  1600  which 
evidently  were  allied  both  to  Barbs  And  Carriers.  To  show  how 
difficult  it  is  to  recognise  some  of  the  breeds  described  by  Aldrovandi 
I  will  give  the  different  opinions  in  regard  to  the  above  four  kinds, 
named  by  him  C,  indica,  cretensis,  gutturosa,  and  persica,  Willughby, 
thought  that  the  Columba  indica  was  a  Turbit,  but  the  eminent 
fancier  Mr.  Brent  believes  that  it  was  an  inferior  Barb :  C.  cretensis, 
with  a  short  beak  and  a  swelling  on  the  upper  mandible,  cannot  be 
recognised:  C.  (falsely  called)  gutturosa,  which  from  its  rostrum, 
hreve,  crassum,  et  tuberosum  seems  to  me  to  come  nearest  to  the  Barb, 
Mr.  Brent  beUeves  to  be  a  Carrier  ;  and  lastly,  the  C  persica  et 
turcica,  Mr.  Brent  thinks,  and  I  quite  concur  with  him,  was  a  short- 
beaked  Carrier  with  very  httle  wattle.  In  1687  the  Barb  was  known 
in  England,  and  Willughby  describes  the  beak  as  like  that  of  the 
Turbit;  but  it  is  not  credible  that  his  Barbs  should  have  had  a  beak 
like  that  of  our  present  birds,  for  so  accurate  an  observer  could  not 
have  overlooked  its  great  breadth. 

English  Currier. — ^We  may  look  in  vain  in  Aldrovandi's  work  for 
any  bird  resembling  our  prize  Carriers ;  the  V,  persica  et  turcica  of 
this  author  comes  the  nearest,  but  is  said  to  have  had  a  short  thick 
beak ;  therefore  it  must  have  approached  in  character  a  Barb,  and 
have  differed  greatly  from  our  Carriers.  In  Willughby's  time,  in 
1677,  we  can  clearly  recognise  the  Carrier,  yet  he  adds,  "  the  bill  is 
not  short,  but  of  a  moderate  length  ;*'  a  description  which  no  one 
would  apply  to  our  present  Carriers,  so  conspicuous  for  the  extras- 
ordinary  length  of  their  beaks.  The  old  names  given  in  Europe  to 
the  Carrier,  and  the  several  names  now  in  use  in  India,  indicate 
that  Carriers  originally  came  from  Persia;  and  Willughby's  de- 
scription would  perfectly  apply  to  the  Bussorah  Carrier  as  it  now 
exists  in  Madras.  In  later  times  we  can  partially  trace  the  progress 
of  change  in  our  English  Carriers :  Moore,  in  1735,  says  "  an  inch  and 
a  half  is  reckoned  a  long  beak,  though  there  are  very  good  Carriers 
that  are  found  not  to  exceed  an  inch  and  a  quarter."  These  birds 
must  have  resembled  or  perhaps  been  a  little  superior  to  the  Carriers, 
previously  described,  now  found  in  Persia.  In  England  at  the 
present  day  "  there  are,"  as  Mr.  Eaton  ^^  states,  "  beaks  that  would 
measure  (from  edge  of  eye  to  tip  of  beak)  one  inch  and  three-quarters, 
and  some  few  even  two  inches  in  length." 

From  these  historical  details  we  see  that  nearly  all  the 
chief  domestic  races  existed  before  the  year  1600.  Some 
remarkable  only  for  colour  appear  to  have  been  identical  with 
our  present  breeds,  some  were  nearly  the  same,  some  con- 
siderably different,  and  some  have  since  become  extinct. 
Several  breeds,  such  as  Finnikins  and  Turners,  the  swallow- 
tailed '  pigeon  of  Bechstein  and  the  Carmelite,  seem  to  have 
"  *  Treatise  on  Pigeons,'  1852,  p.  41. 
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originated  and  to  have  disappeared  within  this  eamo 
Any  one  now  Tisiting  a  well-atocked  English  aviary  would 
certainly  pick  out  as  the  most  distinct  kinds,  the  massive  Runt, 
the  Carrier  with  its  wonderfully  elongated  beak  and  great 
wattles,  the  Barb  with  its  short  broad  beat  and  eye- wattles, 
the  short- faced  Tumbler  with  its  small  conical  beak,  the 
Pouter  with  its  great  crop,  long  legs  and  body,  the  Fantail 
with  its  upraised,  widely-expanded,  well- feathered  tail,  the 
Turbit  with  its  frili  and  short  blunt  beak,  and  the  Jacobin 
with  his  hood,  Kow,  if  this  same  person  could  have  viewed 
the  pigeons  kept  before  1600  by  Akber  Khan  in  India  and^^ 
by  Aldrovandi  in  Europe,  he  would  have  seen  the  Jacobii^H 
with  a  less  perfect  hood  ;  the  Turbit  apparently  withoxit  itft^ 
f lill ;  the  Pouter  with  ehorter  legs,  and  in  every  way  less 
remarkable— that  is,  if  Aldrovandi's  Pouter  resembled  the  old 
German  kind ;  the  Fantail  would  have  been  far  less  singular 
in  appearance,  and  would  Lave  had  much  fewer  feathers  in  its 
tail ;  he  would  have  seen  excellent  flying  Tumblers,  but  he 
would  in  vain  have  looked  for  the  marvellous  short- faced 
breeds ;  he  would  have  seen  birds  allied  to  Barbsj  but  it  is 
extremely  doubtful  ^whether  he  would  have  met  with  our 
aetua!  Barbs ;  and  lastly,  he  would  have  found  Carriers  with 
beaks  and  wattle  incomparably  less  developed  than  in  our 
English  Carriers.  He  might  have  classed  most  of  the  breeds 
in  the  same  groups  as  at  present ;  but  the  differences  between 
the  groups  were  then  far  less  strongly  pronounced  than  at 
present.  In  short,  the  several  breeds  had  at  this  early  period 
not  diverged  in  so  great  a  degree  as  now  from  their  aborigina 
common  parent,  the  wild  rock -pigeon. 


Manner  of  Forniaiion  of  the  cMef  MaccA, 

We  will  now  consider  more  closely  the  probable  steps  by" 
which  the  chief  races  have  been  formed.  As  long  as  pigeona 
are  kept  semi-domesticated  in  dovecots  in  their  native  countTj 
without  any  care  in  selecting  and  matching  them,  they  ar 
liable  to  little  more  vaiiation  than  the  wild  C.  Uvia^  namely, 
in  the  wings  becoming  chequered  with  black,  in  the  croup 
being  blue  or  white,  and  in  the  size  of  the  body.  When, 
ht>wever,  dovecot  pigeons  are    transported    into    diversified 
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csountries,  such  as  Sierra  Leone,  the  Malay  archipelago,  and 
Madeira,  they  are  exposed  to  new  conditions  of  life ;  and 
apparently  in  consequence  vary  in  a  somewhat  greater  degree. 
When  closely  confined,  either  for  the  pleasure  of  watching 
them,  or  to  prevent  their  straying,  they  must  be  exposed, 
even  in  their  native  climate,  to  considerably  different  con- 
ditions ;  for  they  cannot  obtain  their  natural  diversity  of 
food;  and,  what  is  probably  more  important,  they  are 
abundantly  fed,  whilst  debarred  from  taking  much  exercise. 
Under  these  circumstances  we  might  expect  to  find,  from  the 
analogy  of  all  other  domesticated  animals,  a  greater  amount 
of  individual  variability  than  with  the  wild  pigeon ;  and  this 
is  the  case.  The  want  of  exercise  apparently  tends  to  reduce 
the  size  of  the  feet  and  organs  of  flight ;  and  then,  from  the 
law  of  correlation  of  growth,  the  beak  apparently  becomes 
affected.  From  what  we  now  see  occasionally  taking  place  in 
our  aviaries,  we  may  conclude  that  sudden  variations  or 
sports,  such  as  the  appearance  of  a  crest  of  feathers  on  the 
head,  of  feathered  feet,  of  a  new  shade  of  colour,  of  an  addi- 
tional feather  in  the  tail  or  wing,  would  occur  at  rare  intervals 
during  the  many  centuries  which  have  elapsed  since  the  pigeon 
was  first  domesticated.  At  the  present  day  such  "  sports  " 
are  generally  rejected  as  blemishes ;  and  there  is  so  much 
mystery  in  the  breeding  of  pigeons  that,  if  a  valuable  sport 
did  occur,  its  history  would  often  be  concealed.  Before  the 
last  hundred  and  fifty  years,  there  is  hardly  a  chance  of  the 
history  of  any  such  sport  having  been  recorded.  But  it  by 
no  means  follows  from  this  that  such  sports  in  former  times, 
when  the  pigeon  had  undergone  much  less  variation,  would 
have  been  rejected.  We  are  profoundly  ignorant  of  the  cause 
of  each  sudden  and  apparently  spontaneous  variation,  as  well 
as  of  the  infinitely  numerous  shades  of  difference  between  the 
birds  of  the  same  family.  But  in  a  future  chapter  wo  shall 
see  that  all  such  variations  appear  to  be  the  indirect  result  of 
changes  of  some  kind  in  the  conditions  of  life. 

Hence,  after  a  long  course  of  domestication,  we  might 
expect  to  see  in  the  pigeon  much  individual  variability,  and 
occasional  sudden  variations,  as  well  as  slight  modi ii cations 
from  the  lessened  use  of  certain  parts,  together  with  the 
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effects  t>f  correlation  of  growth.  But  without  selection  al 
this  would  produce  only  a  ti'iiliiig  or  no  result  j  for  without 
Buch  aid  differences  of  ftU  kinds  would,  from  the  two  foUowiiig 
causes^  soon  disappoar.  In  a  healthy  and  yigoroiis  lot 
pigeons  many  more  young  hirda  are  killed  for  food  or  die  thi 
are  reared  to  maturity;  so  that  an  mdividTial  having  an; 
peculiar  character,  if  not  selected,  would  run  a  good  chance  of 
being  destroyed;  and  if  not  destrojed,  the  peculiarity  in 
queetion  would  generally  be  obliterated  by  free  intorcroeeing. 
It  might,  however,  occasionally  happen  that  the  same  varia- 
tion repeatedly  occurred,  owing  to  the  action  of  peculiar  and 
■uniform  conditions  of  life,  and  in  this  case  it  would  prevail 
independently  of  selection.  But  when  selection  ie  brought 
int^  pi  a  J  all  is  changed ;  for  this  is  the  foundation-stone  in 
the  formation  of  now  races ;  and  with  the  pigeon,  circum 
stances,  as  we  have  already  seen^  are  eminently  favourable  fc 
aeloction.  When  a  bird  presenting  some  conspicuoun  va: 
ation  has  been  preserved,  and  its  oifspring  have  lieen  selected,^ 
carefully  matched,  and  again  propagated,  and  so  onwards 
during  suoeessive  generations,  the  principle  is  so  obvious  that 
nothing  more  need  be  said  about  it.  This  maj  be  called 
mefhodkal  seleciioni  for  the  breeder  has  a  distinct  object  in 
view,  namely^  to  preserve  some  character  which  has  actually 
appeared  j  or  to  create  some  improvement  already  pictured  id 
his  mind. 

Another  form  of  selection  has  hardly  been  noticed  by  thoea 
authors  who  have  discussed  this  subject,  but  is  even  more  im- 
portant. This  form  may  bo  called  unconBcimia  aelection^  for 
the  breeder  selects  his  birds  unconsdously,  unintentionaUy. 
and  without  method,  yet  he  surely  though  slowly  produces  a 
great  result,  I  refer  to  the  effects  which  follow  from  each 
fancier  at  first  procuring  and  afterwards  rearing  as  good  birds 
as  he  can,  according  to  his  skill,  and  according  to  the  standard 
of  excellence  at  each  successive  period.  He  does  not  wish 
permanently  to  modify  the  breed ;  he  does  not  look  to  the 
distant  future,  or  speculate  on  the  Rnal  result  of  the  slow 
accumulation  during  many  generations  of  successive  slight 
changes  j  he  is  content  if  he  possesses  a  good  stock,  and  more 
than  content  if  he  can  beat  his  rivals.     The  fancier  in  the 
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time  of  Aldrovandi,  when  in  the  year  1600  he  admired  his 
own  Jacobins,  Pouters,  or  Carriers,  never  reflected  what  their 
descendants  in  the  year  1860  would  become :  he  would  have 
been  astonished  could  he  have  seen  our  Jacobins,  our  improved 
English  Carriers,  and  our  Pouters ;  he  would  probably  have 
denied  that  they  were  the  descendants  of  his  own  once- 
admired  stock,  and  he  would  perhaps  not  have  valued 
them,  for  no  other  reason,  as  was  written  in  1765,  "than 
because  they  were  not  like  what  used  to  be  thought  good 
i¥hen  he  was  in  the  fancy."  No  one  will  attribute  the 
lengthened  beak  of  the  Carrier,  the  shortened  beak  of  the 
Short-faced  Tumbler,  the  lengthened  leg  of  the  Pouter,  the 
more  perfectly  enclosed  hood  of  the  Jacobin,  <&c.,— changes 
effected  since  the  time  of  Aldrovandi,  or  even  since  a  much 
later  period, — to  the  direct  and  immediate  action  of  the  con- 
ditions of  life.  For  these  several  races  have  been  modified  in 
various  and  even  in  directly  opposite  ways,  though  kept 
under  the  same  climate  and  treated  in  all  respects  in  as  nearly 
uniform  a  manner  as  possible.  Each  slight  change  in  the 
length  or  shortness  of  the  beak,  in  the  length  of  leg,  &c.,  has 
no  doubt  been  indirectly  and  remotely  caused  by  some  change 
in  the  conditions  to  which  the  bird  has  been  subjected,  but 
we  must  attribute  the  final  result,  as  is  manifest  in  those 
cases  of  which  we  have  any  historical  record,  to  the  con- 
tinued selection  and  accumulation  of  many  slight  successive 
variations. 

The  action  of  unconscious  selection,  as  far  as  pigeons  are 
concerned,  depends  on  a  universal  principle  in  human  nature, 
namely,  on  our  rivalry,  and  desire  to  outdo  our  neighbours. 
We  see  this  in  every  fleeting  fashion,  even  in  our  dress,  and 
it  leads  the  fancier  to  endeavour  to  exaggerate  every  pecu- 
liarity in  his  breeds.  A  great  authority  on  pigeons,**  says, 
**  Fanciers  do  not  and  will  not  admire  a  medium  standard, 
that  is,  half  and  half,  which  is  neither  here  nor  there,  but 
admire  extremes."  After  remarking  that  the  fancier  of  Short- 
faced  Beard  Tumblers  wishes  for  a  very  short  beak,  and  that 
the  fancier  of  Long-faced  Beard  Tumblers  wishes  for  a  very 

**  Eaton's  *  Treatise  on  Pigeons,'  1838,  p.  86. 


220 


DOMEgTlD  PIGEOKS. 


CiiM>.  VL 


long  beak,  1ig  saya,  with  respect  to  ona  of  intermediate  length, 
''  Duii't  deceive  yourself,  JJo  you  suppose  for  a  moment  the 
ishort  or  the  long-faced  fancier  would  accept  such  a  bird  as  a 
gift  ?  Certaiuly  not ;  the  short-faeed  fancier  could  see  no 
beauty  in  it ;  the  long-faced  fancier  would  swear  there  wai 
no  use  in  itj  &c."  In  these  comical  passages^  written  seriouBly, 
we  see  the  principle  which  has  ever  guided  fanciers,  and  has 
led  to  such  great  modifications  in  all  the  domestic  races  which 
are  valued  solely  for  their  beaut}^  or  curiosity. 

Fashions  in  pigeon-breeding  endure  for  long  periods ;  we 
cannot  change  the  structure  of  a  bird  as  quickly  as  we  can  the 
fashion  of  otir  dress.  In  the  time  of  Aldrovandi,  no  doubt 
the  more  the  pouter  inflated  his  crop,  the  more  he  w^aa  valued, 
Nevertheless,  fashions  do  to  a  certain  extent  change ;  first  one 
point  of  structure  and  then  another  is  attended  to;  or  different 
breeds  are  admired  at  different  times  and  in  different  coun- 
tries.  As  the  author  just  quoted  remarks,  *'the  fancy  ebbs 
and  flows;  a  thorough  fancier  now-a-days  neTer  stoops  to 
breed  toy-birds ; "  yet  these  very  "  toys  "  are  now  most  care- 
fully bred  in  Germany.  Breeds  which  at  the  present  time 
are  highly  valued  in  India  are  considered  worthless  in  England, 
No  doubt,  when  breeds  are  neglected,  they  degenerate ;  still 
we  may  believe  that,  as  long  as  they  are  kept  under  the  same 
conditions  of  life,  characters  once  gained  will  be  partialJy 
retained  for  a  long  time,  and  may  form  the  etarting-point  for 
a  future  course  of  selection. 

Let  it  not  be  objected  to  this  view  of  the  action  of  uncon- 
scious selection  that  fanciers  would  not  observe  or  care  for 
extremely  slight  differences.  Those  alone  who  have  associated 
with  fanciers  can  be  thoronghly  aware  of  their  accurate 
powers  of  discrimination  acquired  by  long  practice,  and  of  the 
care  and  labour  which  they  bestow  on  their  birds.  I  have 
known  a  fancier  deliberately  study  his  birds  day  after  day  to 
settle  which  to  match  together  and  which  to  reject.  Observe 
how  difficult  the  subject  appears  to  one  of  the  most  eminent 
and  experienced  fanciers.  Mr.  Eaton,  the  winner  of  many 
prizes,  says,  "  I  would  here  particularly  guard  you  against 
keeping  too  great  a  variety  of  pigeons,  otherwise  j^ou  will 
know  a  little  about  all  the  kinds,  but  nothing  about  one  as  it 
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ought  to  be  known."  "  It  is  possible  there  may  be  a  few 
fanciers  that  have  a  good  general  knowledge  of  the  several 
fency  pigeons,  but  there  are  many  who  labour  under  the 
delusion  of  supposing  they  know  what  they  do  not."  Speaking 
exclusively  of  one  sub-variety  of  one  race,  namely,  the  short- 
faced  almond  tumbler,  and  after  saying  that  some  fanciers 
sacrifice  every  property  to  obtain  a  good  head  and  beak,  and 
that  other  fanciers  sacrifice  everything  for.  plumage,  he 
remarks  :  "  Some  young  fanciers  who  are  over  covetous  go  in 
for  all  the  five  properties  at  once,  and  they  have  their  reward 
by  getting  nothing."  In  India,  as  I  hear  from  Mr.  Blyth, 
pigeons  are  likewise  selected  and  matched  with  the  greatest 
care.  We  must  not  judge  of  the  slight  divergences  from 
existing  varieties  which  would  have  been  valued  in  ancient 
days,  by  those  which  are  now  valued  after  the  formation  of  so 
many  races,  each  with  its  own  standard  of  perfection,  kept 
uniform  by  our  numerous  Exhibitions.  The  ambition  of  the 
most  energetic  fancier  may  be  fully  satisfied .  by  the  difficulty 
of  excelling  other  fanciers  in  the  breeds  already  established, 
without  trying  to  form  a  new  one. 

A  difficulty  with  respect  to  the  power  of  selection  will 
perhaps  already  have  occurred  to  the  reader,  namely,  what 
could  have  led  fanciers  first  to  attempt  to  make  such  singular 
breeds  as  Pouters,  Fan  tails.  Carriers,  &c.  ?  But  it  is  this  very 
difficulty  which  the  principle  of  unconscious  selection  re- 
moves. Undoubtedly  no  fancier  ever  did  intentionally  make 
such  an  attempt.  All  that  we  need  suppose  is  that  a 
variation  occurred  sufficiently  marked  to  catch  the  dis- 
criminating eye  of  some  ancient  fancier,  and  then  unconscious 
selection  carried  on  for  many  generations,  that  is,  the  wish 
of  succeeding  fanciers  to  excel  their  rivals,  would  do  the 
rest.  In  the  case  of  the  Fantail  we  may  suppose  that  the 
j&rst  progenitor  of  the  breed  had  a  tail  only  slightly  erected, 
as  may  now  be  seen  in  certain  Kunts,*^  with  some  increase  in 
the  number  of  the  tail-feathers,  as  now  occasionally  occurs 
with  Nuns.     In  the  case  of  the  Pouter  we  may  suppose  that 

**  See  Neumeister's  figure  of  the  Florence  Runt,  tab.   13,  in  *  Das  Ganze 
der  Taabenxuchi.' 
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BOTiie  bird  in  Sated  its  crop  a  little  more  than  other  pigeoBS^ 
as  is  now  the  case  in  a  slight  degiee  with  the  oeaophagiis  of 
tho  TurVjitp  We  do  not  know  the  origin  of  iho  common 
Tnmblerj  but  we  may  suppose  that  a  bird  was  born  with 
soine  af!e<?tion  of  the  brain,  leading  it  to  make  somerB^iults  in 
the  air;*^  and  before  the  year  1600  pigeons  remarkable  for 
their  diversified  manner  of  flight  were  much  valued  in  India, 
and  by  tho  order  of  the  Emperor  Akber  Khan  were  sedulously 
triiincd  and  caTefully  matched. 

In  the  foregoing  case!*  we  have  supposed  that  a  sudden 
variation,  conspicuoua  enough  to  catch  a  fancier's  eye,  firat 
appeared ;  but  even  this  degree  of  abruptness  in  the  process 
of  variation  is  not  necessary  for  Ihe  formation  of  a  new  bi-eed. 
When  the  same  kind  of  pigeon  has  been  kept  pure,  and  haa 
been  bred  during  a  long  period  by  two  or  more  fanciers, 
slight  differences  in  the  strain  can  often  be  recof^ixed. 
Thus  I  have  seen  first-rate  Jacobins  in  one  nian*s  possession 
which  ceriainl}'  differed  slightly  in  several  characters  from 
those  kept  by  another,  I  poi^sessed  some  excellent  Barbs 
descended  from  a  pair  whicb  had  won  a  prize,  and  another 
lot  descended  from  a  stock  formerly  kept  by  that  famous 
fancier  Sir  John  Sebright,  and  these  plainly  differed  in  the 
form  of  the  beak ;  but  the  differences  were  so  slight  that 
tliey  could  hardly  be  given  by  words.  Again,  tJie  com- 
mon English  and  Dutch  Tumbler  differ  in  a  somewhat 
greater  degree,  both  in  length  of  beak  and  shape  of  head* 
What  first  caused  these  slight  differences  cannot  he  explained 
any  more  than  why  one  man  has  a  long  nose  and  another  a 
short  one*  In  the  strains  long  kept  distinct  by  different 
fanciers,  such  differences  are  so  common  that  they  cannot  be 
accounted  for  by  the  accident  of  the  birds  first  chosen  for 
breeding  having  been  originally  as  different  as  tliey  now  are. 
The  explanation  no  doubt  lies  in  selection  of  a  slightly 
different  nature  haying  been  applied  in  each  case;   for  no 

**  Mr.  W.  J,  aiotirc  gkes  a  fult 
account  of  the  Ground  Tumblers  of 
India  (*  Indian  Jleiical  Gazette/  Jan. 
aod  Feb,  1S73),  and  saj'^s  the  pncking 
the  base  of  the  brain^  aud  giving  hyJro- 
cy^auit  add,  together  with  strychnine^ 


to  an  ordlnarj  ptfcotip  brings  ou 
ctidvuliiive  movements  eiactly  like 
thn^se  of  a  Tumbler.  One  pigeon^  the 
brain  of  which  had  been  pricked^  com* 
pletely  recovered,  and  ever  flfter^&nls 
oc;oa&ioDanT  mude  ^menaalta. 
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two  fanciers  have  exactly  the  same  taste,  and  consequently 
no  two,  in  choosing  and  carefully  matching  their  birds, 
prefer  or  select  exactly  the  same.  As  each  man  naturally 
admires  his  own  birds,  he  goes  on  continually  exaggerating 
by  selection  whatever  slight  peculiarities  they  mB.y  possess. 
This  will  more  especially  happen  with  fanciers  living  in 
different  countries,  who  do  not  compare  their  stocks  or  aim 
at  a  common  standard  of  perfection.  Thus,  when  a  mere 
strain  has  once  been  formed,  unconscious  selection  steadily 
tends  to  augment  the  amount  of  difference,  and  thus  converts 
the  strain  into  a  sub-breed  and  this  ultimately  into  a  well- 
marked  breed  or  race. 

The  principle  of  correlation  of  growth  should  never  be  lost 
sight  of.  Most  pigeons  have  small  feet,  apparently  caused 
by  their  lessened  use,  and  from  correlation,  as  it  would 
appear,  their  beaks  have  likewise  become  reduced  in  length. 
The  beak  is  a  conspicuous  organ,  and,  as  soon  as  it  had  thus 
become  perceptibly  shortened,  fanciers  would  almost  certainly 
strive  to  reduce  it  still  more  by  the  continued  selection  of 
birds  with  the  shortest  beaks ;  whilst  at  the  same  time  other 
£uiciers,  as  we  know  has  actually  been  the  case,  would  in 
other  sub-breeds,  strive  to  increase  its  length.  With  ihe 
increased  length  of  the  beak,  the  tongue  becomes  greatly 
lengthened,  as  do  the  eyelids  with  the  increased  development 
of  the  eye- wattles ;  with  the  reduced  or  increased  size  of  the 
feet,  the  number  of  the  scutellee  vary ;  with  the  length  of  the 
wing,  the  number  of  the  primary  wing-feathers  differ;  and 
with  the  increased  length  of  the  body  in  the  pouter  the 
number  of  the  sacral  vertebreB  is  augmented.  These  im- 
portant and  correlated  differences  of  structure  do  not  in- 
variably characterise  any  breed ;  but  if  they  had  been 
attended  to  and  selected  with  as  much  care  as  the  more 
conspicuous  external  differences,  there  can  hardly  be  a  doubt 
that  they  would  have  been  rendered  constant.  Fanciers 
could  assuredly  have  made  a  race  of  Tumblers  with  nine 
instead  of  ten  primary  wing-feathers,  seeing  how  often  the 
number  nine  appears  without  any  wish  on  their  part,  and 
indeed  in  the  case  of  the  white- winged  varieties  in  opposition 
to  their  wish.     In  a  similar  manner,  if  the  vertebrae  had 
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been  viBibl©  and  had  been  attended  to  by  fanciers,  assuredly 
on  ftdditional  nuiijber  might  easily  have  been  fixed  in  the 
Fonter  If  those  latter  characters  had  once  been  rendered 
oonstaiit,  we  sliould  never  have  suepected  that  they  had  at 
first  been  highly-'  variable,  or  that  they  had  arisen  from 
correlation,  in  the  one  case  with  the  shortness  of  the  wingg, 
4knd  in  the  other  case  wnth  the  length  of  the  body. 

In  onlor  to  understand  how  the  chief  domestic  races  have 
booome  distinctly  separated  from  each  other,  it  is  important 
to  bew  in  mind,  that  fanciers  constantly  try  to  breed  from, 
the  bett  birds,  and  consequently  that  those  which  are  infeiior 
in  the  requisite  qualities  are  in  each  generation  neglected ; 
BO  that  after  a  time  the  less  improved  parent-stocks  and 
Tn%ny  eubsequontly  formed  intermediate  grades  become  ex- 
tinct. Thia  Ims  occurred  in  the  case  of  the  Pouter,  Tnrbit, 
and  Trumpeter,  for  these  highly  improved  breeds  aro  now 
left  without  any  links  closely  connecting  them  either  with 
eaeh  other  or  with  the  aboriginal  rock-pigeon.  In  other 
countries^  indeed,  where  the  same  care  has  not  been  applied, 
or  where  the  same  fashion  ]ias  not  prevailed,  the  earlier 
forms  may  long  reraain  unaltered,  or  altered  only  in  a  slight 
degree,  and  we  are  thus  sometimes  enabled  to  recover  tbo 
connecting  links.  This  is  the  case  in  Persia  and  India  with 
the  Tumbler  and  Carrier,  which  there  diflfer  bnt  slightly  from 
the  rock-pigeon  in  the  proportions  of  their  beaks.  So  again 
in  Java,  the  Fantail  sometimes  has  only  fourteen  caudal 
feathers,  and  the  tail  is  much  less  elevated  and  expanded 
than  in  our  improved  birds ;  so  that  the  Java  bird  forms  a 
link  between  a  first-rate  Fantail  and  the  rock-pigeon. 

Occasionally  a  breed  may  be  retained  for  some  particular 
qualify  in  a  nearly  unaltered  condition  in  the  same  country, 
together  with  highly  modified  off-shoots  or  sub-breeds,  which 
are  valued  for  some  distinct  pi-operty.  We  see  this  ex- 
emplified in  England,  where  the  common  Tumbler,  which  is 
valued  only  for  its  flight,  does  not  differ  much  from  its 
parent- form,  the  Eastern  Tumbler;  whereas  the  Short- faced 
Tumbler  has  been  prodigiously  modified,  from  being  valued, 
not  for  its  flight,  hut  for  other  qualities.  But  the  common- 
flying  Tumbler  of  Europe  has  already  begun  to  branch  out 
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into  slightly  dififerent  sub-breeds,  such  as  the  common 
English  Tumbler,  the  Dutch  KoUer,  the  Glasgow  House- 
tumbler,  aiid  the  Long-faced  Beard  Tumbler,  &c. ;  and  in  the 
course  of  centuries,  unless  fashions  greatly  change,  these  sub- 
breeds  will  diverge  through  the  slow  and  insensible  process 
of  unconscious  selection,  and  become  modified,  in  a  greater 
and  greater  degree.  After  a  time  the  perfectly  graduated 
links  which  now  connect  all  these  sub-breeds  together,  will 
be  lost,  for  there  would  be  no  object  and  much  difficulty  in 
retaining  such  a  host  of  intermediate  sub-varieties. 

The  principle  of  divergence,  together  with  the  extinction 
of  the  many  previously  existing  intermediate  forms,  is  so 
important  for  understanding  the  origin  of  domestic  races,  as 
well  as  of  species  in  a  state  of  nature,  that  I  will  enlarge  a 
little  more  on  this  subject.  Our  third  main  group  includes 
Carriers,  Barbs,  and  Runts,  which  are  plainly  related  to  one 
another,  yet  wonderfully  distinct  in  several  important  cha- 
racters. According  to  the  view  given  in  the  last  chapter, 
these  three  races  have  probably  descended  from  an  unknown 
race  having  an  intermediate  character,  and  this  race  from  the 
rock-pigeon.  Their  characteristic  differences  are  believed  to 
be  due  to  different  breeders  having  at  an  early  period  admired 
different  points  of  structure ;  and  then,  on  the  acknowledged 
principle  of  admiring  extremes,  having  gone  on  breeding, 
without  any  thought  of  the  future,  as  good  birds  as  they 
oould, — Carrier- fanciers  preferring  long  beaks  with  much 
wattle, — Barb-fanciers  preferring  short  thick  beaks  with 
much  eye-wattle, — and  Runt-fanciers  not  caring  about  the 
beak  or  wattle,  but  only  for  the  size  and  weight  of  the  body. 
This  process  would  have  led  to  the  neglect  and  final  extinc- 
tion of  the  earlier,  inferior,  and  intermediate  birds ;  and  thus 
it  has  come  to  pass,  that  in  Europe  these  three  races  are  now 
so  extraordinarily  distinct  from  each  other.  But  in  the  East, 
whence  they  were  oiiginally  brought,  the  fashion  has  been 
different,  and  we  there  see  breeds  which  connect  the  highly 
modified  English  Carrier  with  the  rock-pigeon,  and  others 
which  to  a  certain  extent  connect  Carriers  and  Runts.  Look- 
ing back  to  the  time  of  Aldrovandi,  we  find  that  there 
existed  in  Europe,  before  the  year  1600,  four  breeds  which 
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were  closely  allied  to  Carriers  and  Barbs,  but  which  competent 
authonties  caanot  now  identify  Tvith  our  present  Barbs  and 
Carriers  ;  nor  can  Aldruvandi's  Hnnta  b©  identified  with  onr 
present  RnnttJ.  These  four  breeds  certainly  did  not  differ 
from  each  other  nearly  m  much  as  do  our  existing  English 
Carriers,  Barbs,  and  Hunts.  All  this  is  exactly  what  might 
have  been  anticipated.  If  we  could  collect  all  the  pigeons 
which  have  ever  lived,  from  before  the  time  of  the  Romans 
to  the  present  day,  we  should  be  able  to  group  them  in 
several  lines,  diverging  from  the  parent  rock -pigeon.  Each 
lino  would  consist  of  almost;  insensible  steps,  occasionally 
broken  by  some  slightly  groator  variation  or  sport,  and  each 
would  culminate  in  one  of  our  present  highly  modified  forms. 
Of  the  many  former  connecting  links,  some  would  bo  found 
to  have  become  absolutely  extinct  without  having  left  aiiy 
issue,  whilst  others,  though  extinct,  would  be  recognized  as 
the  progenitors  of  the  existing  races. 

I  have  heard  It  remarked  as  a  strange  circumstance  that 
we  occasionally  hear  of  the  local  or  complete  extinction  of 
domestic  races,  whilst  we  hear  nothing  of  their  origin.  How, 
it  has  been  asked^  can  these  losses  be  compensated,  and  more 
than  compensated  I  for  we  kn<jw  that  with  almost  all  domes- 
ticated animals  the  races  have  largely  increased  in  number 
since  the  time  of  the  Eomans  ?  But  on  the  view  here  given, 
we  can  understand  this  apparent  contradiction.  The  ex- 
tinction of  a  race  within  historical  times  is  an  event  likely 
to  be  noticed ;  bxit  its  grjidua.!  and  scarcely  sensible  modiii- 
cation  through  unconscioua  selection,  and  its  subsequent 
divergence,  either  in  the  same  or  more  commonly  in  distant 
countries,  into  two  or  more  strains ,  and  their  gradual  conver- 
sion into  sub-breeds,  and  these  into  well-marked  breeds  are 
events  virhioh  would  rarely  be  noticed.  The  death  of  a  tree, 
that  has  attained  gigantic  dimensions,  is  recorded  ;  the  slow 
growth  of  smaller  trees  and  their  increase  in  number  excite 
no  attention. 

In  accordance  with  the  belief  in  the  great  power  of  selection, 
and  of  the  little  direct  power  of  changed  conditions  of  life, 
except  in  causing  general  variability  or  plasticity  of  organ isa- 
tion,  it  is  not  surprising  that  dovecot-pigeons  have  remained 
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unaltered  from  time  immemorial ;  and  that  some  toy-pigeons, 
which  differ  in  little  else  besides  colour  from  the  dovecot- 
pigeon,  have  retained  the  same  character  for  several  centuries. 
For  when  one  of  these  toy-pigeons  had  once  become  beautifully 
and  symmetrically  coloured, — when,  for  instance,  a  Spot  had 
been  produced  with  the  croTvn  of  its  head,  its  tail,  and  tail- 
coverts  of  a  uniform  colour,  the  rest  of  the  body  being  snow- 
white, — no  alteration  or  improvement  would  be  desired.  On 
the  other  hand,  it  is  not  surprising  that  during  this  same 
interval  of  time  our  highly-bred  pigeons  have  undergone  an 
astonishing  amount  of  change;  for  in  regard  to  them  there 
is  no  defined  limit  to  the  wish  of  the  fancier,  and  there  is  no 
known  limit  to  the  variability  of  their  characters.  What  is 
there  to  stop  the  fancier  desiring  to  give  to  his  Carrier  a 
longer  and  longer  beak,  or  to  his  Tumbler  a  shorter  and 
shorter  beak?  nor  has  the  extreme  limit  of  variability  in  the 
beak,  if  there  be  any  such  limit,  as  yet  been  reached.  Not- 
withstanding the  great  improvement  effected  within  recent 
times  in  the  Short-faced  Almond  Tumbler,  Mr.  Eaton  remarks, 
"  the  field  is  still  as  open  for  fresh  competitors  as  it  was  one 
hundred  years  ago ;'  but  this  is  perhaps  an  exaggerated 
assertion,  for  the  young  of  all  highly-improved  fancy  birds 
are  extremely  liable  to  disease  and  death. 

I  have  heard  it  objected  that  the  formation  of  the  several 
domestic  races  of  the  pigeon  throws  no  light  on  the  origin  of 
the  wild  species  of  the  Columbidae,  because  their  differences 
are  not  of  the  same  nature.  The  domestic  races,  for  instance 
do  not  differ,  or  differ  hardly  at  all,  in  the  relative  lengths 
and  shape  of  the  primary  wing-feathers,  in  the  relative 
length  of  the  hind  toe,  or  in  habits  of  life,  as  in  roosting  and 
building  in  trees.  But  the  above  objection  shows  how  com- 
pletely the  principle  of  selection  has  been  misunderstood.  It 
is  not  likely  that  characters  selected  by  the  caprice  of  man 
should  resemble  differences  preserved  under  natural  conditions 
either  from  being  of  direct  service  to  each  species,  or  from 
standing  in  correlation  with  other  modified  and  serviceable 
structures.  Until  man  selects  birds  differing  in  the  relative 
length  of  the  wing-feathers  or  toes,  &c.,  no  sensible  change 
in  these  parts  should  be  expected.    Nor  could  man  d o  anything 
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unleea  these  parts  happened  to  vary  under  domestication: 
I  du  not  positively  a&sert  that  this  is  the  case,  although  I 
have  seen  traces  of  such  variability  in  the  wing -feathers,  and 
certainly  in  the  tail-feathera.  It  would  he  a  strange  fact  if 
the  relative  length  of  the  hind  toe  should  never  yary^  seeing 
how  variable  the  foot  is  both  in  size  and  in  the  number  of 
the  scutellae.  With  respect  to  the  domestic  races  not  roosting 
or  building  in  trees,  it  is  obvious  that  fanciers  would  never 
attend  to  or  select  such  changes  in  habits ;  but  we  have  seen 
that  the  pigeons  in  Egypt,  which  do  not  for  some  reason 
like  settling  on  the  low  mud  hovels  of  the  natives,  are  led, 
apparently  by  compulsion,  to  perch  in  crowds  on  the  treea, 
^Ve  may  even  affirm  that,  if  our  domestic  races  had  become 
greatly  modified  in  auy  of  the  above  six^cified  respects,  and  it 
could  be  shown  that  fanciers  had  never  attended  to  such 
points,  or  that  they  ilid  not  stand  m  correlation  with  other 
selected  characters,  the  fact,  on  the  piinciples  advocated  in 
this  chapter,  would  have  offered  a  serious  difficulty. 

Let  Its  briefly  sum  up  the  last  two  chapters  on  the  pigeon. 
We  may  conclude  with  confidence  that  all  the  domestic  i-acee, 
no  t%vi  thy  tan  ding  their  great  amount  of  diflerence,  are  de- 
scended from  the  Cftlumha  /irm,  including  under  thb  name 
certain  wild  races.  But  the  diiferences  between  the  latter 
throw  no  light  whatever  on  the  characters  w^hich  distinguish 
the  domestic  races.  In  each  breed  or  sub-breed  the  individual 
birds  are  more  variable  than  birds  in  a  state  of  nature ;  and 
occasionally  they  vary  in  a  sudden  and  strongly-marked 
manner,  ^^his  plasticity  of  organization  apparently  results 
from  changed  conditions  of  life.  Disuse  has  reduced  certain* 
parts  of  the  body.  Correlation  of  growth  so  ties  the  organisar 
tion  together,  that  when  one  part  varies  other  parts  vary  at 
the  same  time.  When  several  breeds  have  once  been  formed, 
their  intercrossing  aids  the  progi^ss  of  modification,  and  has 
even  produced  new  sub-breeds*  But  as,  in  the  construction 
of  a  building,  mere  stones  or  bricks  are  of  little  avail  without 
the  builder's  art,  so,  in  the  production  of  new  race«,  selection 
has  been  the  x>residing  power*  Fanciers  can  act  by  selection 
on  excessively  slight  individiial  differences,  as  well  as  on 
those  greater  differences  which  are  called  sports.    Selection 
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is  followed  methodically  when  the  fancier  tries  to  improve 
and  modify  a  breed  according  to  a  prefixed  standard  of  excel- 
lence; or  he  acts  unmethodically  and  unconscionsly,  by 
merely  trying  to  rear  as  good  birds  as  he  can,  without  any 
wish  or  intention  to  alter  the  breed.  The  progress  of 
selection  almost  inevitably  leads  to  the  neglect  and  ultimate 
extinction  of  the  earlier  and  less  improved  forms,  as  well  as 
of  many  intermediate  links  in  each  long  line  of  descent. 
Thus  it  has  come  to  pass  that  most  of  our  present  races  are 
BO  marvellously  distinct  from  each  other,  and  from  the 
aboriginal  rock-pigeon. 
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CHAPTEB  YIL 

KOWLS, 

EBIEF  DSSCKIPTIONB  OF  THE  CHIEF  BHEEDS— AHGUMEMTS  IK  FAVOUB  OF 
THEIE  DESCENT  FROM  SETERAL  fiPEGIES— AEGTTMENTS  IJf  FAVOUE  OF  ALL 
THE  BHEEDS   HAYiNO   DESCENDED  FROM   GALLUS  EAHKlVA^KErimSlOX  TO 

THE    PAHE^rr-SlMXJK    IN     COLOUB  —  AKALOGOrS      VAELiTlONS ANCIENT 

H13T0BY  OF  THE  FOWL — EXTERNAL  I^LFFEBKNCES  BETWEEN  THE  3EVEEAL 
HBEEDS — EGGS — CHICKEKfi — SEOOXDAHY  SES.UAL  CHABACTEItS— WING-  AN1> 
TAIL-  FEATHERS,  \OICE,  DISFOSITIONj  ETC. — OSTEOLOGICAL  DIFFERENCES 
IN  THE  I$H:1/LL,  VERTEBKJE,  ETC.^-EFFECTd  OF  USE  AND  Fl3tJSB  ON 
CEKTAtN   l^AinS— CORRELATION   OF  GBOWTtl- 

As  Boiiie  Daturaliats  may  uot  be  familiar  witli  the  cMef  "breeds 
of  the  fowl,  it  will  be  advisable  to  give  a  condensed  descrip- 
tion of  tlieni.^  From  what  I  ha%*e  read  and  se«n  of  speoimenH 
brought  from  several  quarters  of  the  world,  I  believe  that 
most  of  the  chief  kinds  have  been  imported  into  England,  but 
man  J'  sub -breeds  are  probably  still  iinkuowm  hero.  The 
following  discussion  on  the  origin  of  the  varioufi  breeds  and 
on  their  characteristic  different^es  does  not  pretend  to  com- 
pleteness, but  may  be  of  some  interest  to  the  natttraliet.  The 
classification  of  the  breeds  cannot,  as  far  e^n  1  can  see,  be  made 
naturaL  They  differ  from  each  other  in  difieient  degrees,  and 
do  not  afford  characters  in  subordination  to  each  other,  by 
which  they  can  be  ranked  in  gronp  luider  group.  They  seem 
all  to  have  diverged  by  independent  and  different  roads  from 
a  single  type.  Each  chief  breed  includes  differently  coloured 
sub-varietiei?,  most  of  which  can  be  truly  propagated,  but  it 
would  be  supei-fluous  to  describe  them.  I  have  classed  the 
various  oi-ested  fowls  as  sub-breeds  under  the  PuHsb  fowl ; 
*  I  Have  drawn  up  this  brief  syDop-       likewise  assisted  me  iu  every  possible 
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flis  from  various  soitrces,  ^ut  chiefly 
from  iafoi'matiwn  given  tiio  by  Mr* 
Tcgotmeicr.  ThU  gentleman  lias 
kindly  looked  through  ibis  chapter ; 
aad  from  his  well-known  knowledge, 
the  state  me  Jit3  here  given  may  be 
fully  trusted,      Mv.   Tegfitraeier  has 


way  in  obtaining  for  me  inronnntion 
and  specimens.  1  mu&t  not  let  ihU 
opportunity  pass  withont  expressing 
my  cordizil  thanks  to  Mr.  B.  P,  Brent, 
a  well-known  writer  on  poultry,  for 
continuous  aj^sistaDire  and  the  gift  of 
many  specimens. 
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but,!  have  great  doubts  whether  this  is  a  natural  arrange- 
ment, showing  true  affinity  or  blood  relationship.  It  is 
scarcely  possible  to  avoid  laying  stress  on  the  commonness  of 
a  breed ;  and  if  certain  foreign  sub-breeds  had  been  largely 
kept  in  this  country  they  would  perhaps  have  been  raised  to 
the  rank  of  main-breeds.  Several  breeds  are  abnormal  in 
character ;  that  is,  they  differ  in  certain  points  from  all  wild 
Gallinaceous  birds.  At  first  I  made  a  division  of  the  breeds 
into  normal  and  abnormal,  but  the  result  was  wholly  unsatis- 
factory. 

1.  Game  Bbeed. — This  may  be  considered  as  the  typical  breed,  as 
it  deviates  only  slightly  from  the  wild  OaUtts  bankiva,  or,  as  perhaps 
more  correctly  named, /err ugineus.  Beak  strong;  comb  single  and 
upright.  Spurs  long  and  sharp.  Feathers  closely  appressed  to  the 
body.  Tail  with  the  normal  number  of  14  feathers.  Eggs  often 
pale  buff.  Disposition  indomitably  courageous,  exhibited  even  in 
the  hens  and  chickens.  An  unusual  number  of  differently  coloured 
varieties  exist,  such  as  black  and  brown-breasted  reds,  duckwings, 
blacks,  whites,  piles,  &c.,  with  their  legs  of  various  colours. 

2.  Malay  Brssd. — Body  of  great  size,  with  head,  neck,  and  legs 
elongated ;  carriage  erect ;  tail  small,  sloping  downwards,  generally 
formed  of  16  feathers  ;  comb  and  wattle  small ;  ear-lobe  and  face 
red ;  skin  yellowish ;  feathers  closely  appressed  to  the  body ;  neck- 
hackles  short,  narrow,  and  hard.  Eggs  often  pale  buff.  Chickens 
feather  late.    Disposition  savage.    Of  Eastern  origin. 

3.  CooHiN,  OE  Shangai  Bbbbd. — Size  great ;  wing  feathers  short, 
arched,  much  hidden  in  the  soft  downy  plumage ;  barely  capable  of 
flight ;  tail  short,  generally  foimed  of  16  feathers,  developed  at  a 
late  period  in  the  young  males ;  legs  thick,  feathered ;  spurs  short, 
thick;  nail  of  middle  toe  flat  and  broad;  an  additional  toe  not 
rarely  developed ;  skin  yellowish.  Comb  and  wattle  well  developed. 
Skull  with  deep  medial  furrow ;  occipital  foramen,  sub-triangular, 
vertically  elongated.  Voice  peculiar.  Eggs  rough,  buff-coloured. 
Disposition  extremely  quiet.    Of  Chinese  origin. 

4.  DoBEiNa  Breed. — Size  great;  body  square,  compact;  feet 
with  an  additional  toe;  comb  well  developed,  but  varies  much  in 
form;  wattles  well  developed;  colour  of  plumage  various.  Skull 
remarkably  broad  between  the  orbits.    Of  English  origin. 

The  white  Dorking  may  be  considered  as  a  distinct  sub-breed, 
being  a  less  massive  bird. 

6.  SpAifiSH  Bbeed  (fig  30). — Tall,  with  stately  carriage ;  tarsi 
long ;  comb  single,  deeply  serrated,  of  immense  size ;  wattles  largely 
developed ;  the  large  ear-lobes  and  sides  of  face  white.  Plumage  black 
glossed  with  green.  Do  not  incubate.  Tender  in  constitution, 
the  comb  being  often  injured  by  frost.  Eggs  white,  smooth,  of 
large  size.    Chickens  feather  late,  but  the  young  cocks  show  their 
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inasculiBe  characttire,  and  crow  at  au  early  age.    Of  Mediterranean 


orjgm. 


Tbo  AnduJusiam  may  be  ranked  as  a  snb-breed :  they  are  of  a 
filatj-blue  colour,  and  their  chiekena  are  well  feathered.  A  smaller, 
short-legged  Diitch  suh-hieed  has  been  described  hy  some  author 
OS  distinct 


Fig.  SO.^fipanlfth  FowL 

6,  HAKBUfiGH  BBBin>  (fig.  31),— Si^  moderate ;  comb  flat,  pro- 
duced  backwards,  cohered  with  nnmerous  small  points;  wattle  of 
moderate  dimeosionsj  ear  lobe  white;  legs  blueiahj thin*  Bo  not 
incnbate.  SiniU,  with  the  tips  of  the  asc^Dding  branches  of  th« 
premaxillary  and  with  the  nasal  bones  standing  a  little  Btip&rate 
from  each  other ;  anterior  margin  of  tkc  frontal  bones  less  depressed 
than  usual 


ohap,  "vn 
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TOsre  are  two  snb-breeds  ;  the  spanf^I&i  Hamburgh,  of  English 
origin,  with  the  tips  of  the  feathers  iriarfecd  with  a  darlc  sjxjt ;  and 
the  pmtciUed  Hamburgh,  of  Dutch  orifcin,  with  dark  tmns verso  hnos 
acifoss  each  fc^ither,  und  with  the  body  rather  firaaller.  Both  these 
EUb-breeds  include  gold  and  silver  varietiei,  aa  well  as  Bonie  other 
enVvarieliee,  Black  Hamburghfl  have  been  produtsed  by  a  oroae 
TFith  the  Spanish  breed, 

7,  Ckkbted  or  Polish  Bbked  ffig.  32).— Head  with  a  large, 
rounded  crest  of  feathers,  supported  on  a  hemispherical  protuberance 


of  the  frontal  bones, which  includes  the  anterior  part  of  tlie  brain* 
The  ascending  branches  of  premasillarj  bones  and  the  inner  nasal 
proeeisea  are  ranch  shortened.  The  oritice  of  the  nostrils  raised 
and  crescentic.  Beak  short.  Comb  absent,  or  sua  all  and  of  or©- 
Kcentic  fihaix; ;  wattles  either  present  or  replaced  by  a  beard-like 
tuft  of  feathers.  Legs  leaden-blue.  Sexual  differences  appear  lat© 
in  life.  Do  not  incubate.  There  are  seyeral  beautiful  varieties 
which  differ  in  colour  and  slightly  m  other  respects. 
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The  following  sxiVbreeds  agree  in  baring  u  crest^  more  ox  less 
developed  J  with  the  comb,  when  present,  of  crescent  ic  jshajje.  The 
Bkiill  presents  nearly  the  eame  remarkable  peculiaritiea  of  strncture 
as  in  the  true  PoOsh  fowL 

Sub-breed  (ti)  Suliam. — A  Tarkieh  breed,  resembliog  white 
Polish  fowls  with  a  krge  ci^  and  beard   with  short  and  well- 


Fig.  33.— PolUli  Fowl, 

feathered  lege.    The  tail  is  famiBhed  with  additional  sickle  feathers 
Do  not  incubate." 

SuVbreed  (i)  Piarmiffans.'^An  inferior  breed,  closeljr  allied  to 


^  The  boat  account  of  Saltans  is  hj       kiadaess    the    examiaatioa   of   SQtn^ 
Miss  Watta  in  *  The  Poultry  Yard/       sjiecimens  of  this  bleed. 
1830,  p,  79,     I  owe  to  Mr.  Brent's 
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the  last,  white,  rather  small,  legs  much  feathered,  with  the  crest 
pointed ;  comb  small,  cupped ;  wattles  small. 

Sub-breed  (c)  Ghooiidooks. — Another  Turkish  breed  having  an 
extraordinary  appearance ;  black  and  tailless ;  crest  and  beard  large ; 
legs  feathered.  The  inner  processes  of  the  two  nasal  bones  come 
into  contact  with  each  other,  owing  to  the  complete  abortion  of  the 
ascending  branches  of  the  premaxillarics.  I  have  seen  an  allied 
white,  tailless  breed  from  Turkey. 

Sub-breed  (d)  Creue-coeur. — A  French  breed  of  large  size,  barely 
capable  of  flight,  with  short  black  legs,  head  crested,  comb  produced 
into  two  points  or  horns,  sometimes  a  little  branched  like  the  horns 
of  a  stag ;  both  beard  and  wattles  present.  Eggs  large.  Disposition 
quiet.* 

.  Sub-breed  (c)  Horned  fowl. — With  a  small  crest;  comb  produced 
into  two  great  points,  suppoEted  on  two  bony  protuberances. 
-^  Sub-breed  (/)  Hoiidan, — A  French  breed ;  of  moderate  size,  short- 
legged  with  five  toes,  well  developed ;  plumage  invariably  mottled 
with  black,  white,  and  straw-yellow ;  head  furnished  with  a  crest,  on 
a  triple  comb  placed  transversely ;  both  wattles  and  beard  present.* 

Sub-breed  {g)  Gtielderlands. — No  comb,  head  said  to  be  surmounted 
by  a  longitudinal  crest  of  soft  velvety  feathers ;  nostrils  said  to  be 
cresoentic;  wattles  well  developed;  legs  feathered;  colour  black. 
From  North  America.  The  Brccla  fowl  seems  to  be  closely  allied  to 
the  Guelderland. 

8.  Bantam  Breed. — Originally  from  Japan,^  characterised  by 
small  size  alone ;  carriage  bold  and  erect.  There  are  several  sub- 
breeds,  such  as  the  Cochin,  Game»  and  Sebright  Bantams,  some  of 
which  have  been  recently  formed  by  various  crosses.  The  Black 
Bantam  has  a  diflFerently  shaped  skull,  with  the  occipital  foramen 
like  that  of  the  Cochin  fowl. 

9.  RuMPUBSS  Fowls. — These  are  so  variable  in  character^  that 
they  hardly  deserve  to  be  called  a  breed.  Any  one  who  will  examine 
the  caudal  vertebrse  will  see  how  monstrous  the  breed  is. 

10.  Cbeepbbs  or  Jumpers. — These  are  characterized  by  an  almost 
monstrous  shortness  of  legs,  so  that  they  move  by  jumping  rather 
than  by  walking;  they  are  said  not  to  scratch  up  the  ground.  I 
have  examined  a  Burmese  variety,  wliich  had  a  skull  of  rather 
unusual  shape. 

11.  Frizzled  or  Cafpre  Fowls.— Not  uncommon  in  India,  with 
the  feathers  curling  backwards,  and  with  the  primary  feathers  of 
the  wing  and  tail  imperfect ;  periosteum  of  bones  black. 


*  A  good  description,  with  figures,  *  Mr.  Crawfurd,  *  Descript.  Diet. 
is  given  of  this  sub-breed  in  the  of  the  Indian  Islands,*  p.  113.  Ban- 
*  Journal  of  Horticulture,' June  10th,  tarns  are  mentioned  in  an  ancient 
1862,  p.  206.  native  Japanese  Encyclopaedia,  as  I  am 

*  A  description,  with  figures,  is  informed  by  Mr.  Birch  of  the  British 
given   of  this   breed  in    *  Journal  of  Museum. 

Horticulture,*  June  3rd,  1862,  p.  186.  «  *  Ornamental  and  Domestic  Pou*- 

Some  writers  describe  the  comb  as  try,*  1848. 

two-horned. 
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12.  Silk  Fowxs,— Jeatlierfi  silky,  witli  the  priniary  wing  aud 
tail- feathers  imperfect ;  skin  and  periosteum  of  bones  black ;  comb 
and  wattles  dark  leaden-blue ;  ear-lappets  tinged  with  blue;  legjs 
thin,  often  furnished  with  an  additional  toe.     Size  ratlier  gmall. 

13.  Sooty  Fowls,— An  Indian  breed,  having  the  peculiar  appear- 
ance of  a  white  bird  smeared  with  soot,  with  black  skin  and  | 
periosteum.    The  hens  nlone  are  tlins  characterised. 

From  this  aynopsiB  we  see  that  the  several  breeds  differ 
considerably,  and  they  would  have  been  nearly  as  interesting 
for  us  as  pigeons,  if  there  had  been  equally  good  evidence 
that  all  had  descended  from  one  parent-epecies.  Most  fanciers 
believe  that  thoy  are  descended  from  several  primitive  stocks. 
The  Eev.  E.  S.  Dixon  ^  argues  strongly  on  this  side  of  the 
(jueKtionj  and  one  fancier  even  denonnces  the  opposite  con* 
elusion  by  asking.  '^  Do  we  not  perceive  pervading  this  spirit, 
the  spirit  of  the  Deist  f  "  Most  natui-alist^,  with  the  exception 
of  a  few^  such  as  Temminck,  believe  that  all  the  hi-eeds  have 
proceeded  from  a  single  species  ;  but  authority  on  snch  a  point 
goes  for  little.  Fanciers  look  tc  all  parts  of  the  world  as  the 
possible  sources  of  their  unknown  stocks ;  thus  ignoring  the 
laws  of  geographical  distribution.  They  know  well  that  the 
several  kinds  breed  truly  even  in  colour.  They  assert,  but,  as 
we  shall  see,  on  very  weak  grounds,  that  most  of  the  breeds 
are  extremely  ancient.  They  are  strongly  impressed  with  the 
great  diflference  between  the  chief  kinds,  and  they  ask  with 
force,  can  differences  in  climate,  food,  or  treatment  have  pro- 
duced birds  so  different  as  the  black  stately  Spanish,  the 
diminutive  elegant  Bantam,  the  heavy  Cochin  with  its  many 
peculiarities,  and  the  Polish  fowl  with  its  grexit  top -knot  aud 
protuberant  skull  ?  But  fanciers ^  whilst  admitting  and  even 
overrating  the  effects  of  crossing  the  various  fereods,  do  not 
Esufficiently  regard  the  prohability  of  the  occasional  birth, 
during  the  course  of  centuries,  of  hirds  with  abnormal  and 
hereditary  peculiarities  ;  they  overlook  the  effects  of  correla- 
tion of  growth— of  the  long-continued  use  and  disuse  of  parts, 
and  of  some  direct  result  from  changed  food  and  climate, 
though  on  tins  latter  head  I  have  found  no  sufficient  evidence; 
ajid  lastly,  they  all,  as  far  as  I  know,  entirely  overlook  the  all- 
important  subject  of  unconscious  or  unmethodical  selection, 

'  ^  Ornamental  and  Domestic  Poultry/  1848. 
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thougli  they  are  well  aware  that  their  birds  diflfer  individually 
and  that  by  selecting  the  best  birds  for  a  few  generations  they, 
can  improve  their  stocks. 

An  amateur  writes  ^  as  follows  :  "  The  fact  that  poultry 
have  until  lately  received  but  little  attention  at  the  hands  ot 
the  fancier,  and  been  entirely  confined  to  the  domains  of  the 
producer  for  the  market,  would  alone  suggest  the  improba- 
bility of  that  constant  and  unremitting  attention  having  been 
observed  in  breeding,  which  is  requisite  to  the  consummating 
in  the  offspring  of  any  two  birds  transmittable  forms  not 
exhibited  by  the  parents."  This  at  first  sight  appears  true. 
But  in  a  future  chapter  on  Selection,  abundant  facts  will  be 
given  showing  not  only  that  careful  breeding,  but  that  actual 
selection  was  practised  during  ancient  periods,  and  by  barely 
civilized  races  of  man.  In  the  case  of  the  fowl  I  can  adduce 
no  direct  facts  showing  that  selection  was  anciently  practised ; 
but  the  Romans  at  the  commencement  of  the  Christian  era 
kept  .six  or  seven  breeds,  and  Columella  "  particularly  recom- 
mends as  the  best,  those  sorts  that  have  five  toes  and  white 
ears."  ^  In  the  fifteenth  century  several  breeds  were  known 
and  described  in  Europe  ;  and  in  China,  at  nearly  the  same 
period,  seven  kinds  were  named.  A  more  striking  case  is  that 
at  present,  in  one  of  the  Philippine  Islands,  the  semi-barbarous 
inhabitants  have  distinct  native  names  for  no  less  than  nine 
sub-breeds  of  the  Game  fowl.^°  Azara,^^  who  wrote  towards 
the  close  of  the  last  century,  states  that  in  the  interior  parts 
of  South  America,  where  I  should  not  have  expected  that  the 
least  care  would  have  been  taken  of  poultry,  a  black-skinned 
and  black-boned  breed  is  kept,  from  being  considered  fertile 
and  its  flesh  good  for  sick  persons.  Now  every  one  who  has 
kept  poultry  knows  how  impossible  it  is  to  keep  several 
breedil  distinct  unless  the  utmost  care  be  taken  in  separating 
the  sexes.    Will  it  then  be  pretended  that  those  persons  who, 

•  Ferguson's  *  Illustrated  Series  of  of  the  Domesticated  Animals  to  Civili- 
Rare  and  Prize  Poultry,'  1854,  p.  vi.  zation,'  separately  printed,  p.  (J;  first 
Preface.  read  before  the  Brit.  Assoc,  at  Oxford, 

•  Rev.  E.  S.  Dixon,  in  his  *Orna-  1860. 

mental  Poultry,*  p.  203,  gives  an  ac-  "  *  Quadrup^des  du  Paraguay,' torn. 

count  of  Columella's  work.  ii.  p.  324. 

>•  Mr.  Crawfurd  *  On  the  Relation 
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in  ancient  times  aod  in  semi- civilized  couq tries  took  pains  to 
keep  the  breeds  distinct,  and  who  therefore  valued  them, 
■would  not  occasionally  have  destrojed  inferior  birds  and  occa- 
Bionally  have  preserved  their  best  birds  ?  This  is  all  that  is 
required.  It  is  not  pretended  that  any  one  in  ancient  times 
intended  to  form  a  new  breed,  or  to  modify  an  old  breed 
according  to  some  ideal  standard  of  excellence.  He  who 
cared  for  poult ly  would  merely  wish  to  obtain,  and  afterwards 
to  rear,  the  beet  birds  which  be  could;  but  this  Qcca signal 
preservation  of  the  best  birds  would  in  the  course  of  time 
modify  the  breed,  as  surely,  though  by  no  means  as  rapidly, 
as  does  methodical  selection  at  the  present  day.  If  one  person 
out  of  a  hundred  or  out  of  a  thousand  attended  to  the  breeding 
of  his  birds,  this  would  be  sufficient ;  for  the  birds  thus  tended 
would  soon  become  superior  to  others,  and  would  form  a  new 
strain  ;  and  this  strain  wouldj  aa  explained  in  the  last  chapter 
slowly  have  its  characteriBtio  differences  augmented,  and  at 
last  be  converted  into  a  new  sub-breed  or  breed.  But  breeds 
would  often  bo  for  a  time  neglected  and  would  deteriorate  j 
the  J  would,  however,  partially  retain  their  character,  and 
afterwards  might  again  come  into  fashion  and  be  raised  to  a 
standard  of  ]:M3rfeetion  higher  than  their  fonuer  standard  ;  as 
has  actually  occurred  quite  recently  with  Polish  fowls.  K, 
however,  a  breed  were  utterly  neglected,  it  w^ould  become 
extinct,  as  has  recently  happened  with  one  of  the  Polish  eub- 
bieeds.  Whenever  in  the  coui-se  of  past  centuries  a  bird 
appeared  with  some  slight  abnonnal  structure,  such  as  with  a 
lark-Hke  crest  on  its  head,  it  would  probably  often  have  been 
presei^xd  from  that  love  of  novelty  which  leads  some  persODfl 
in  England  to  keep  i-umpless  fowls,  and  others  in  India  to 
keep  frizzled  fowls.  And  after  a  time  any  siieh  abnormal 
appearance  would  be  carefully  preserved,  from  being  es teemed 
a  sign  of  the  purity  and  excellenee  of  the  bre^d  ;  for  on  thisi 
principle  the  Romans  eighteen  centuries  ago  valued  the  fifth 
toe  and  the  white  eardobe  in  their  fowls. 

Thus  from  the  oc<:asional  appearance  of  abnormal  cha- 
racters, though  at  fir^t  only  slight  in  degree ;  from  the  effects 
of  the  use  and  the  disuse  of  parts ;  possibly  from  the  direct 
effects    of  changed   climate  and   food;   from   correlation  of 
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growth ;  from  occasional  reversions  to  old  and  long-lost 
characters ;  from  the  crossing  of  breeds,  when  more  than 
one  had  been  formed ;  but,  above  all,  from  unconscious 
selection  carried  on  during  many  generations,  there  is  no 
insuperable  difficulty,  to  the  best  of  my  judgment,  in  believ- 
ing that  all  the  breeds  have  descended  from  some  one  parent- 
source.  Can  any  single  species  be  named  from  which  we 
may  reasonably  suppose  that  all  are  descended  ?  The  Gallua 
hanhiva  apparently  fulfils  every  requirement.  I  have  already 
given  as  fair  an  account  as  I  could  of  the  arguments  in 
favour  of  the  multiple  origin  of  the  several  breeds ;  and  now 
I  will  give  those  in  favour  of  their  common  descent  from 
G,  hanhiva. 

But  it  will  be  convenient  first  briefly  to  describe  all  the  known 
species  of  Gallus.  The  O.  sonneratii  does  not  range  into  the  northern 
parts  of  India;  according  to  Colonel  Sykes/^  it  presents  at  different 
heights  of  the  Ghauts,  two  strongly  marked  varieties,  perhaps 
deserving  to  be  called  species.  It  was  at  one  time  thought  to  be 
the  primitive  stock  of  all  our  domestic  breeds,  and  this  shows  that 
it  closely  approaches  the  common  fowl  in  general  structure ;  but  its 
hackles  partially  consist  of  highly  peculiar,  horny  laminsB,  trans- 
versely banded  with  three  colours ;  and  I  have  met  no  authentic 
account  of  any  such  character  having  been  observed  in  any  domestic 
breed.^  This  species  also  differs  greatly  from  the  common  fowl,  in 
the  comb  being  finely  serrated,  and  in  the  loins  being  destitute  of 
true  hackles.  Its  voice  is  utterly  different.  It  crosses  readily  in 
India  with  domestic  hens ;  and  Mr  Blyth  ^*  raised  nearly  100  hybrid 
chickens;  but  they  were  tender  and  mostly  died  whilst  young. 
Those  which  were  reared  were  absolutely  sterile  when  crossed  inter 
se  or  with  either  parent.  At  the  Zoological  Gardens,  however,  some 
hybrids  of  the  same  parentage  were  not  quite  so  sterile :  Mr.  Dixon, 
as  he  informed  me,  made,  with  Mr.  Yarrell's  aid,  particular  inquiries 
on  this  subject,  and  was  assured  that  out  of  50  eggs  only  five  or  six 
chickens  were  reared.  Some,  however,  of  these  half-bred  birds  were 
crossed  with  one  of  their  parents,  namely,  a  Bantam,  and  produced 
a  few  extremely  feeble  chickens.  Mr.  Dixon  also  procured  some  of 
these  same  birds  and  crossed  them  in  several  ways,  but  all  were 

i«  *  Proc.    Zoolog.    Soc*   1832,   p.  red  game-hen,  and  they  exhibited  the 

151.  true  character  of  those  of  G.  sonnc' 

**  These    feathers    have   been    de-  ratiij  except  that  the  horny  laminae 

scribed  by  Dr.  W.  Marshall,*  Der  Zoolog.  were  much  smaller. 

Garten,'  April  1874,  p.    124.     I  ex-  '*  See  also  an  excellent  letter  on 

amined  the  feathers  of  some  hybrids  the  Poultry  of  India,  by  Mr.  Blyth, 

raised     in    the    Zoological     Gardens  in  *  Gardiner's   Chronicle,'   1851,   p. 

between  the  male  €r.  sonneratii  and  a  619. 
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more  or  less  infertile.  Nearly  dmilar  experiments  baTe  recently 
bean  tried  on  a  great  scale  in  the  Zoological  Gardens  with  almost 
the  same  result, ^^  Out  of  500  egga^  raised  from  vaiioua  first  crosses 
and  hyhridSj  between  0.  mnn^raiii^  hmikmi^  and  varins^  only  13 
chick&iis  were  reared,  and  of  these  only  three  were  the  product  of 
hybrids  infer  $e.  From  these  facts^  and  from  the  above-mentioned 
stronffly-marked  differences  in  structure  between  the  domestic  fowl 
and  U.  sonnpnttii,  we  may  reject  this  latter  species  as  the  parent  of 
any  doipcstic  breed* 

Ceylon  posseases  a  fowl  pecuUar  to  the  island,  viz.  G,  Rtaidei/ii; 
tins  species  approaches  so  closely  (except  in  the  colouring  of  the 
comb)  to  the  domestic  fowl,  that  Messrs.  Layard  and  Kellaert  ^^  would 
have  considered  it,  as  they  infonn  me,  as  one  of  the  parent-stocks, 
had  it  not  been  for  its  singularly  different  voice.  This  bird,  liko  the 
last,  crosses  readily  with  tame  hens,  and  even  visits  soUtary  farms 
and  ravishes  them.  Two  hybrids,  a  male  and  female,  thus  produced, 
were  found  by  Mr,  lilitford  to  lie  q^uite  sterile :  both  inherited  the 
peculiar  voice  of  O.  stanUyii.  This  species,  then,  may  in  all  pro- 
bability be  rejected  as  one  of  the  primitive  stocks  of  the  domestic 
fowl. 

Java  and  the  islands  eastward  as  far  as  Florea  are  inhabited  by 
G.  iKiriu^  {Qt  fvi^rmtuiC)^  which  differs  in  so  many  characters — green 
plumage,  nnscrrated  comb,  and  single  median  wattle — that  no  one 
supposes  it  to  have  teen  the  parent  of  any  one  of  our  breeds ;  yet, 
as  I  am  informed  by  Mr,  Crawfurd/^  hybrids  are  commonly  raised 
between  the  male  0.  vitrim  an<l  the  common  hen,  and  are  kept  for 
their  great  beauty,  but  are  invariably  sterile :  this,  however,  was 
not  the  case  with  some  bred  in  the  Zoological  Gardens.  These 
hybrids  were  at  one  time  thought  to  be  specifically  distinct,  and 
were  named  G.  ^nms,  Mr.  Blyth  and  others  believe  that  the  O. 
Umminckii^  (of  which  tlie  history  is  not  known)  is  a  similar  hybrid. 
Sir  J.  Brooke  sent  me  some  skins  of  domestic  fowls  from  Borneo, 
and  across  the  tail  of  one  of  these,  as  Mr.  Tegetmeier  observed,  there 
were  transverse  blue  bands  bke  those  which  he  had  seen  on  the  tail- 
feathers  of  hybrids  from  G.  varitts,  reared  in  the  Zoological  Gardens. 
This  fact  apparently  indicates  that  some  of  the  fowls  of  Borneo  have 
been  slightly  afiected  by  crosses  with  (K  wniwi,  but  the  case  may 
possibly  be  one  of  analogous  variation,  I  may  just  allude  to  the  G. 
giyarilsus^  so  often  referred  to  in  works  on  poultry  as  a  wild  species ; 
but  Marsden  *■'  the  first  describcr,  speaks  of  it  as  a  tame  breed ;  and 
the  specimen  in  the  British  Museum  evidently  has  the  aspect  of  a 
domestic  variely. 


"  Mr,  S.  J.  Salter,  in  *  Natuial 
History  RRView,*  April  1863,  p.  27t>. 

"  See  aiao  Mr*  Lnyard's  paper  in 
*  AtiJiab  and  M;tg*  of  Nat.  Jiistoi^/ 
2ad  series,  vol.  ^W.  p.  62. 

"  Ssealsa  Mr,  Crawfurd^i  *  Desttip- 
tive  Diet,  of  the  1  dUj an  Island j/  185^^ 


p.  UX 

'•  rNffiuribed  by  Mr.  G.  R.  Gmy, 
*  Froc,  Zoolog.  Sue,*  1849,  p,  62. 

"  Thft  passage  frfiui  Margd^o  ta 
j^ivon  by  Mr.  Dison  in  his  *  Poultry 
liook/ p.  I7t!.  No  firnitboU^gi^st  now 
r^inks  this  bird  m  a  diiitinct  epeui^f.. 


« 
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The  last  species  to  be  mentioned,  namely,  OctUus  hankiva,  has  a 
much  wider  geographical  range  than  the  three  preyions  species ;  it 
inhabits  Northern  India  as  far  west  as  Sinae,  and  ascends  the 
Himalaya  to  a  height  of  4000  ft. ;  it  inhabits  Burmah,  the  Malay 
peninsula,  the  Indo-Chinese  countries,  the  Philippine  Islands,  and 
the  Malayan  archipelego  as  far  eastward  as  Timor.  This  species 
varies  considerably  in  the  wild  state.  Mr.  Blyth  informs  me  that 
the  specimens,  both  male  and  female,  brought  from  near  the 
Himalaya,  are  rather  paler  coloured  than  those  from  other  parts  of 
India ;  whilst  those  from  the  Malay  peninsula  and  Java  are  brighter 
coloured  than  the  Indian  birds.  I  have  seen  specimens  from  these 
i.  countries,  and  the  difference  of  tint  in  the  hackles  was  conspicuous. 
The  Malayan  hens  were  a  shade  redder  on  the  breast  and  neck  than 
the  Indian  hens.  The  Malayan  males  generally  had  a  red  ear-lappet, 
instead  of  a  white  one  as  in  India ;  but  Mr.  Blyth  has  seen  one 
Indian  specimen  without  the  white  ear-lappet.  The  legs  are  leaden 
blue  in  the  Indian,  whereas  they  show  some  tendency  to  be  yellowish 
in  the  Malayan  and  Javan  specimens.  In  the  former  Mr.  Blyth 
finds  the  tarsus  remarkably  variable  in  length.  According  to 
Temminck^  the  Timor  specimens  differ  as  a  local  race  from  that  of 
Java.  These  several  wild  varieties  have  not  as  yet  been  ranked  as 
distinct  species ;  if  they  should,  as  is  not  unlikely,  be  hereafter  thus 
ranked,  the  circumstance  would  be  quite  inmiaterial  as  far  as  the 
parentage  and  differences  of  our  domestic  breeds  are  concerned. 
The  wild  G.  hankiva  agrees  most  closely  with  the  black-breasted 
red  Gktme-breed,  in  colouring  and  in  all  other  respects,  except  in 
being  smaller,  and  in  the  tail  being  carried  more  horizontally.  But 
the  manner  in  which  the  tail  is  carried  is  highly  variable  in  many 
of  our  breeds,  for,  as  Mr.  Brent  informs  me,  the  tail  slopes  much  in 
the  Malays,  is  erect  in  the  Games  and  some  other  breeds,  and  is 
more  than  erect  in  Dorkings,  Bantams,  &c.  There  is  one  other 
difference  namely,  that  in  G,  hankiva,  according  to  Mr.  Blyth,  the 
neck-hackles  when  first  moulted  are  replaced  during  two  or  three 
months  not  by  other  hackles,  as  with  our  domestic  poultry,  but  by 
short  blackish  feathers.  ^^  Mr.  Brent,  however,  has  remarked  that 
these  black  feathers  remain  in  the  wild  bird  after  the  development 
of  the  lower  hackles,  and  appear  in  the  domestic  bird  at  the  same 
time  with  them :  so  that  the  only  difference  is  that  the  lower  hackles 
are  replaced  more  slowly  in  the  wild  than  in  the  tame  bird ;  but  as 
oonfinement  is  known  sometimes  to  affect  the  masculine  plumage, 
this  slight  difference  cannot  be  considered  of  any  importance.  It  is 
a  significant  fact  that  the  voice  of  both  the  male  and  female  G, 
hankiva  closely  resembles,  as  Mr.  Blyth  and  others  have  noted,  the 
voice  of  both  sexes  of  the  common  domestic  fowl ;  but  the  last  note 
of  the  crow  of  the  wild  bird  is  rather  less  prolonged.    Captain 

*•  *  CoBp-d*<Bil  g^n^ral  sur  I'lnde  '*  Mr.  Blyth,  in  *  Annals  and  Mag. 

Archipdagique,'  torn.  iii.  (1849),  p.  of  Nat.  Hist.,'  2nd  ser.,  vol.  i.  (1848), 

177  ;  we  also  Mr.  Blyth  in  *  Indian  p.  455 
Sporting  Review,'  vol.  ii.  p.  5, 1856.' 
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Hutton^  well  known  for  his  rescurchea  into  the  natural  history  of 
India,  informs  me  that  lie  has  seen  several  crossed  fowls  from  the 
wild  Bpecies  and  the  ChineBe  bantam  ]  these  crossed  fowls  bred  fretly 
with  bantams,  bnt  nn fortunately  were  not  crosfied  inter  »fl.  Captain 
Hntton  reared  chiekena  from  the  eggs  of  the  Gallm  hafMva ;  and 
these,  though  at  first  Toty  wild,  afterwards  became  so  tame  that  they 
would  crowd  round  his  feet.  He  did  not  sne^jeed  in  rearing  them 
to  maturity  ;  bnt  as  he  remarks,  '*  no  wild  gallinaceous  Mrd  thriT^es 
well  at  first  on  hard  grain.*'  Mr,  Bly  th  alM)  fonnd  mnch  difficulty  in 
keeping  0.  hmkim  in  confinement.  In  the  Philippine  Islands, 
liowever,  the  natives  must  succeed  better,  as  they  keep  \^dld  cocks 
to  fight  with  their  domestic  game-birda.^  Sir  Walter  Elliot  informs 
me  that  the  hen  of  a  native  domestic  breed  of  Pegu  is  undietinguiah- 
able  from  the  hen  of  the  wild  0.  hankiva  ;  and  the  natives  constantly 
catch  wild  cocks  by  taking  tame  cocks  to  fight  with  them  in  the 
woods,"-^  Mr.  Crawl  urd  remarks  that  from  etymology  it  might  be 
argued  that  the  fowl  was  first  domesticated  by  the  Malays  and 
Javanese/^  It  is  also  a  curious  faetj  of  which  I  have  been  assured 
by  Mr  Blytb,  that  wild  specimens  of  the  Otdlus  hankim,  brought 
from  the  countries  east  of  the  Bay  of  Bengal,  are  far  more  easily 
tamed  than  those  of  India ;  nor  is  tliis  an  nnparalleled  fact,  for,  m 
Humboldt  long  ago  remarked,  the  same  species  sometimes  evinces  a 
more  tameable  disposition  in  one  country  than  in  another.  If  we 
suppose  that  the  G.  hankiva  was  first  tamed  in  Malaya  and  afterwards 
imported  into  India,  we  can  understand  an  olsservation  made  to  m« 
by  Mr,  Elyth,  that  the  domestic  fowls  of  India  do  not  resemble  the 
wild  G.  hankim  of  India  more  closely  than  do  those  of  Europe. 

From  the  extremely  close  resemblance  m  colour,  general 
structure,  and  especially  in  YOice,  between  GaUtis  hankiva  and 
the  Game  fowl;  from  their  fertility,  as  far  as  this  baa  been 
ascertained,  when  crossed ;  from  the  possibility  of  the  wild 
species  being  tamed,  and  from  its  varying  in  the  wild  state, 
we  may  confidently  look  at  it  as  the  parent  of  the  most 
typical  of  all  the  domestic  breeds,  namely,  the  Game  fowL 
It  is  a  significant  fact,  that  ahnost  all  the  naturalists  in 
India,  namely  Sir  W,  Elliot,  Mr.  S.  N.  Ward,  Mr.  Layard, 
Mr,  J.  C.  Jerdcuj  and  Mr.  Blyth,^^  who  are  familiar  with 
G.  hankiva^  believe  that  it  is  the  parent  of  most  or  all  our 


"  Criiwfurd,  *  Deac.  Diet,  of  Indian 
Islands/  1856,  p.  112. 

*'  In  BuiTQEih,  as  I  hear  from  Mr, 
Bljth,  the  wild  and  tame  poultry  con- 
stantly cross  together,  and  irregular 
Criuisitional  forms  may  be  seen* 

^*  Ibid.  p.  113. 

"  Mr.    Jerdcm,    iu    th^    *  Jkdvas 


Journ,  of  Lit,  and  Science/  vob  ixH. 
p.  3,  speak  iug  of  G.  bankim^  eays,  **  ijji- 
questionably  the  origia  of  must  of  the 
varieties  of  our  common  fowls."  Fgr 
Mr.  Bljth)  see  his  excijllent  artidc  'm 
*  Gardener's  Chmn./  1851,  p.  619; 
and  in  *  Annals  and  Mag,  of  Nat,  Ei^t./ 
vol  XX.,  1847,  p.  388. 
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domestic  breeds.  But  even  if  it  be  admitted  that  G,  hankiva 
is  the  parent  of  the  Game  breed,  yet  it  may  be  urged  that 
other  wild  species  have  been  the  parents  of  the  other  domestic 
breeds ;  and  that  these  species  still  exist,  though  unknown,  in 
some  country,  or  have  become  extinct.  The  extinction,  how- 
ever, of  several  species  of  fowls,  is  an  improbable  hypothesis, 
seeing  that  the  four  known  species  have  not  become  extinct 
in  the  most  ancient  and  thickl}'^  peopled  regions  of  the  Fast. 
There  is,  in  fact,  not  one  other  kind  of  domesticated  bird, 
of  which  the  wild  parent-form  is  unknown,  that  is  become 
extinct.  For  the  discovery  of  new,  or  the  rediscovery  of  old 
species  of  G alius,  we  must  not  look,  as  fanciers  often  look,  to 
lie  whole  world.  The  larger  gallinaceous  birds,  as  Mr.  Blyth 
has  remarked,^^  generally  have  a  restricted  range :  we  see 
this  well  illustrated  in  India,  where  the  genus  Galhis  in- 
habits the  base  of  the  Himalaya,  and  is  succeeded  higher  up 
by  Gallophasis,  and  still  higher  up  by  Phasianus.  Australia, 
with  its  islands,  is  out  of  the  question  as  the  home  for 
unknown  species  of  the  genus.  It  is,  also,  as  improbable 
that  Gallas   should    inhabit    South    America  ^^   as   that   a 

*•  'Gardiner's  Chronicle*  1851,  p.  formed   him  that  they  had   escaped 

619.  from   a   vessel   wrecked  there  many 

*^  I   have    consulted   an    eminent  years  ago  ;  they  were  extremely  wiM 

anthority,  Mr.  Sclater,  on  this  sabject,  and  had  ^'  a  cry  quite  different  to  that 

and  he  thinks  that  I  have  not  expressed  of  the  domestic  fowl,"  and  their  ap- 

myself  too  strongly.     I  am  aware  that  pearance    was    somewhat     changed. 

one  ancient  author,  Acosta,  speaks  of  Hence  it  is  not  a  little  doubtful,  not- 

fowls  as  having  inhabited  S.  America  withstanding   the   statement   of  the 

at.  the   period  of  its  discovery;  and  natives,  whether   these   birds  really 

more  recently,  about  1795,  Olivier  de  were    fowls.       That    the    fowl    has 

Serres  speaks  of  wild  fowls  in  the  become   feral   on   several   islands    is 

forests  ofGuiana;  these  were  probably  certain.      Mr.  Fry,   a  very   capable 

feral  birds.     Dr.  Daniell  tells  me,  he  jwdge,   informed   Mr.   Liyard,   in    a 

believes  that  fowls  have  become  wild  letter,  that  the  fowls  which  have  run 

on    the    west    coast    of   Equatorial  wild  on  Ascension  "  had  nearly  all  got 

Africa ;  they  may,  however,  not  be  back  to  their  primitive  colours,  red, 

true    fowls,    but    gallinaceous  birds  and    black    cocks,    and    smoky-grey 

belonging    to    the    genqs    Phasidus.  hens."     But  unfortunately  we  do  not 

The   old  voyager   Barbut  says   that  know  the  colour  of  the  poultry  which 

poultry   are  not  natural  to  Guinea.  were  turned  out.     Fowls  have  become 

Capt.  W.  Allen  (*  Narrative  of  Niger  feral  on  the  Nicobar  Islands  (Blyth 

Expedition,'  1848,  vol.  ii.  p.  42)  de-  in  the  *  Indian  Field,'  1858,  p.  62), 

scribes  wild  fowls  on  llha  dos  RoUas,  and  in  the  Ladrones  (Anson's  Voyage). 

an  island  near  St.  Thomas's  on  the  Those  found   in   the  Pellew  Islands 

west  coast  of  Africa ;  the  natives  in^  Crawfurd)  are  believed  to  be  feral; 
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hummiog-laird  Bhould  be  found  in  the  Old  World.  From  the 
character  of  the  other  gallinaceous  birds  of  Africa,  it  is  cot 
probable  that  Gail  us  ia  an  African  genus.  We  need  not 
look  to  the  western  parts  of  Asia,  for  Messrs.  Blyth  and 
CraAvfurd^  who  have  attended  to  this  subject,  doubt  whether 
Gallne  ever  existed  in  a  wild  state  even  as  far  west  as  Pei^ia. 
Although  the  earliest  Greek  writers  speak  of  the  fowl  as  a 
Persian  bird,  this  probably  merely  indicates  its  line  of 
innportation.  For  the  discovery  of  unknown  species  we  must 
look  to  India,  to  the  Indo-Chinese  coimti-ie^,  and  to  the 
northern  parts  of  the  Malay  Archipelago,  The  southern 
portion  of  China  is  the  most  likely  country;  but  as  Mr* 
Blyth  informs  me^  skins  have  been  exported  from  China 
during  a  long  period,  and  living  birds  are  largely  kept  there 
in  aviariea,  so  that  any  native  species  of  G alius  would  pro- 
bably have  become  known.  Mr.  Birch,  of  the  British 
Museum,  has  translated  for  me  passages  from  a  Chinese 
Encjclopsedia  published  in  1609,  but  compiled  from  more 
ancient  documents,  in  which  it  is  said  that  fowls  are 
creatui-es  of  the  West,  and  were  introduced  into  the  East 
(i.e.  China)  in  a  dynasty  1400  b.c.  Whatever  may  be  thought 
of  so  ancient  a  date,  we  see  that  the  Indo-Chinese  and  Indian 
regions  were  formerly  considered  by  the  Chinese  as  the  source 
of  the  domestic  fowl.  From  tliese  several  considerations  we 
must  look  to  the  present  metropolis  of  the  genus,  namely,  to 
the  south-eastern  parts  of  Asia,  for  the  discovery  of  species 
which  were  formerly  domesticated,  but  aro  now  imknown  in 
the  wild  state ;  and  the  most  experienced  ornithologists  do 
not  consider  it  probable  that  such  species  will  be  discovered, 
I  In  considering  whether  the  domestic  breeds  are  descended 
from  one  species,  namely,  G,  hankim,  or  from  several,  we  must 
not  quite  overlook,  though  we  must  not  exaggerate*  the  im- 
portance of  the  test  of  fertility.  Most  of  our  domestic  breeds 
have  been  so  often  crossed,  and  their  mongrels  so  largely 
kept,  that  it  is  almoi^t  certain,  if  any  degree  of  infertility 
Lad  existed  between  them,  it  would  have  been  detected^  On 
the  other  hand,  the   four  known   species  of  Gallua  when 

and   lastly,   it  is  asserted  that  they       but    whether  this  i?  correct  t  kfi<rw 
h&\6  become    feral  in   Kew  Zealand,       uo%. 


4 


4 


Chap.  VIL    BEVEKSION  AND  ANALOGOUS  REVEBSION.         251 

crossed  with  each  other,  or  when  crossed,  with  the  exception 
of  G,  hankiva,  with  the  domestic  fowl,  produce  infertile 
hybrids. 

Finally,  we  have  not  such  good  evidence  with  fowls  as 
with  pigeons,  of  all  the  breeds  having  descended  from  a 
single  primitive  stock.  In  both  cases  the  argument  of 
fertility  must  go  for  something;  in  both  we  have  the  im- 
probability of  man  having  succeeded  in  ancient  times  in 
thoroughly  .domesticating  several  supposed  species, — most  of 
these  supposed  species  being  extremely  abnormal  as  compared 
with  their  natural  allies, — all  being  now  either  unknown  or 
extinct,  though  the  parent- form  of  no  other  domesticated  bird 
has  been  lost.  But  in  searching  for  the  supposed  parent- 
stocks  of  the  various  breeds  of  the  pigeon,  we  were  enabled 
to  confine  our  search  to  species  having  peculiar  habits  of  life ; 
whilst  with  fowls  there  is  nothing  in  their  habits  in  any 
marked  manner  distinct  from  those  of  other  gallinaceous 
birds.  In  the  case  of  pigeons,  I  have  shown  that  purely- 
bred  birds  of  every  race  and  the  crossed  ofispring  of  distinct 
races  frequently  resemble,  or  revert  to,  the  wild  rock-pigeon 
in  general  colour  and  in  each  characteristic  mark.  With 
fowls  we  have  facts  of  a  similar  nature,  but  less  strongly 
pronounced,  which  we  will  now  discuss. 

Reversion  and  Anodo^om  Variation, — Purely-bred  Game, 
Malay,  Cochin,  Dorking,  Bantam,  and,  as  I  hear  from  Mr. 
Tegetmeier,  Silk  fowls,  may  frequently  or  occasionally  be 
met  with,  which  are  almost  identical  in  plumage  with  the 
wild  G.  hankiva.  This  is  a  fact  well  deserving  attention, 
when  we  reflect  that  these  breeds  rank  amongst  the  most 
distinct.  Fowls  thus  coloured  are  called  by  amateurs  black- 
breasted  reds.  Hamburghs  properly  have  a  very  different 
plumage ;  nevertheless,  as  Mr.  Tegetmeier  informs  me,  **  the 
great  difficulty  in  breeding  cocks  of  the  golden-spangled 
variety  is  their  tendency  to  have  black  breasts  and  red  backs.* 
The  males  of  white  Bantams  and  white  Cochins,  as  they 
come  to  maturity,  often  assume  a  yellowish  or  saffron  tinge ; 
and  the  longer  neck  hackles  of  black  Bantam  cocks,"^^  when 

••  Mr.  Hewitt,  in  *The  Poultry  Book,'  by  W.  B.  Tegetmeier,  1866,  p.  248. 
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two  or  three  years  old,  not  innjommonly  become  ruddj;  these 
latter  Bantama  cxscnBionallj  "even  moult  brassy- winged,  or 
actiially  red-shouldered,"  So  that  in  these  several  cases  we 
aee  a  plain  tendency  to  reversion  to  the  hues  of  G.  bankim, 
even  during  the  lifetime  of  the  individual  bird.  With 
Spanish^  Tolitsh,  pencilled  HamhTirgh,  silver- Bi^ngled  Ham 
burgh  fowls,  and  with  some  other  lesfl  common  breeds,  I  ba- 
ne ver  heard  of  a  black-breasted  red  bird  having  appeared. 

From  my  experience  with  pigeons,  I  made  the  following 
crosses,  I  first  killed  all  my  own  poultry,  no  others  living 
near  my  house,  and  then  procured »  by  Mr.  Tegetmeiers 
assistance,  a  first-rate  black  Spanish  cock,  and  hens  of  th 
following  pure  breeds,^ white  Game,  white  Cochin,  silver 
spangled  I'olish*  silver-spangled  Hamburgh,  silver-pencilled 
Hamburgh,  and  white  Silk.  In  none  of  these  breeds  is  there 
a  trace  of  red,  nor  when  kept  pure  have  I  ever  heard  of  the 
appearance  of  a  red  feather;  though  snch  an  occurrence 
would  perhaps  not  be  very  improbable  with  white  Games 
and  white  Cochins.  Of  the  many  chick ena  reared  from  the 
above  six  crosses  the  majority  were  black,  both  in  the  down 
and  in  the  first  plumage ;  some  were  white,  and  a  very  few 
were  mottled  black  and  white.  In  one  lot  of  eleven  mixetl 
eggs  from  the  white  Game  and  white  Cochin  by  the  black 
Spanish  cook,  seven  of  the  chickens  were  white,  and  only 
four  black*  I  mention  this  fact  to  show  that  whiteness  of 
plumage  is  strongly  inherited,  and  that  the  belief  in  the 
prepotent  power  in  the  male  to  transmit  his  colour  is  not 
always  correct.  The  chickens  were  hatched  in  the  spring, 
and  in  the  latter  part  of  August  several  of  the  young  cooks 
began  to  exhibit  a  change^  which  with  some  of  them  increased 
during  the  following  years,  Thns  a  young  male  bird  from 
the  silver  epangled  Polish  hen  was  in  its  first  plumage  coal- 
black,  and  combined  in  its  comb,  crest,  wattle,  and  beard,  the 
characters  of  both  parents;  but  when  two  years  old  the 
secondary  wing-feathers  became  largely  and  symmetrically 
mnrked  with  white,  and,  wherever  in  G.  hanJdva  the  hackles 
are  red,  they  were  in  this  bird  greenish-black  along  the  shaft* 
narrowly  bordered  with  brown  ish-black,  and  this  again 
broadly  bordered  with  very  pale  yellowish-brown  ;  mo  that  in 
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general  appearance  the  plumage  had  become  pale-coloured 
instead  of  black.  In  this  case,  with  advancing  age  there 
was  a  great  change,  but  no  reversion  to  the  red  colour  of 
O.  bankiva, 

A  cock  with  a  regular  rose  comb  derived  either  from  the 
spangled  or  pencilled  silver  Hamburgh  was  likewise  at  first 
quite  black ;  but  in  less  than  a  year  the  neck-hackles,  as  in 
the  last  case,  became  whitish,  whilst  those  on  the  loins 
assumed  a  decided  reddish-yellow  tint ;  and  here  we  see  the 
first  symptom  of  reversion ;  this  likewise  occurred  with  some 
other  young  cocks,  which  need  not  here  be  described.  It  has 
also  been  recorded  ^^  by  a  breeder,  that  he  crossed  two  silver- 
pencilled  Hamburgh  hens  with  a  Spanish  cock,  and  reared  a 
number  of  chickens,  all  of  which  were  black,  the  cocks  having 
golden  and  the  hens  brownish  hackles ;  so  that  in  this  instance 
likewise  there  was  a  clear  tendency  to  reversion. 

Two  young  cocks  from  my  white  Game  hen  were  at  first 
snow  white ;  of  these,  one  subsequently  assumed  pale  orange- 
coloured  hackles,  chiefly  on  the  loins,  and  the  other  an 
abundance  of  fine  orange- red  hackles  on  the  neck,  loins,  and 
upper  wing-coverts.  Here  again  we  have  a  more  decided, 
though  partial,  reversion  to  the  colours  of  G.  hanhioa.  This 
second  cock  was  in  fact  coloured  like  an  inferior  **  pile  Game 
oock;" — ^now  this  sub-breed  can  be  produced,  as  I  am  in- 
formed by  Mr.  Tegetmeier,  by  crossing  a  black-breasted  red 
Game  cock  with  a  white  Game  hen,  and  the  "  pile "  sub- 
breed  thus  produced  can  afterwards  be  truly  propagated.  So 
that  we  have  the  curious  fact  of  the  glossy-black  Spanish 
oock  and  the  black-breasted  red  Game  cock  when  crossed 
with  white  Game  hens  producing  offspring  of  nearly  the 
same  colours. 

I  reared  several  birds  from  the  white  Silk  hen  by  the 
Spanish  cock:  all  were  coal-black,  and  all  plainly  showed 
their  parentage  in  having  blackish  combs  and  bones ;  none 
inherited  the  so-called  silky  feathers,  and  the  non-inheritance 
of  this  character  has  been  observed  by  others.  The  hens 
never  varied  in  their  plumage.     As  the  young  cocks  grew 

«•  « Journal  of  Horticulture,'  Jau.  Uth,  1862,  p,  325. 
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old,  one  of  tBem  aaamned  yello wish -wHte  hackles,  and  thus 
reflembled  in  a  coiiaklerable  degree  the  cross  from  the  Ham- 
"hurgh  hen;  the  other  became  a  gorgeons  bird,  ho  much  so 
that  an  acquaintance  had  it  pro  served  and  etitifed  tsirapl  j  from 
ita  beauty.  When  a  talking  about  it  closely  resembled  the 
wild  Gallus  hankiva,  but  with  the  red  feathers  rather  darker. 
On  close  compariaoti  one  considerable  differeneo  presented 
itself,  namely,  that  the  primary  and  secondary  wing-feathers 
were  edged  w^ith  greenish-black,  instead  of  being  edged,  as  in 
Q.  hanki^a,  T\dth  fulvotis  and  red  tints.  The  space,  also, 
across  the  back,  which  be^^rs  dark^green  feathers,  was  broader, 
and  the  comb  was  blacki.sh.  In.  all  other  r^pects,  even  in 
trifling  details  of  plumage,  there  was  the  closest  aceoTdance* 
Altogether  it  was  a  marvellons  sight  to  compare  this  bird 
first  with  G.  banhiva^  and  then  wdth  its  father,  the  glossy 
green-black  Spanish  cock,  and  with  its  diminutive  mother, 
the  white  Silk  hen.  This  case  of  Tovei^sion  is  the  more  ex* 
traordinary  as  tho  Spanish  breed  has  long  been  known  to 
breed  true,  and  no  instance  is  on  record  of  its  throwing  a 
single  red  feather.  The  Silk  hen  likewise  breeds  true,  and 
is  believed  to  l:>e  ancient,  for  Aldrovandi,  before  1600,  alludes 
probably  to  this  breed,  and  descriliied  it  as  covered  with  wooL 
It  is  so  peculiar  in  jimnj  characters  that  some  w^r iters  have 
considered  it  as  speci^cally  distinct ;  yet,  as  we  now  see, 
when  crossed  with  the  Span  is!  l  fowl,  it  yields  offspring 
closseiy  resembling  the  wild  G.  hi^tnkwa. 

Mr.  Tegetmeier  has  been  so  kind  as  to  repeat,  at  my 
request,  the  cross  between  a  Spanish  cock  and  Silk  hen,  and 
he  obtained  similar  results ;  for  he  thus  raised,  Ije^ides  % 
black  hen,  seven  cocks,  all  of  which  were  dark  bodied  with 
more  or  leiis  orange-red  hackles.  In  the  ensuing  year  he 
paired  the  black  hen  with  one  of  her  brothers,  and  raised 
three  young  cocks,  all  coloured  like  their  father,  and  a  black 
hen  mottled  with  white. 

The  hens  from  the  -six  above-described  crosses  showed 
hurdly  any  tendency  to  revert  to  the  mottled- brown  plumage 
of  the  female  G.  hankiva :  one  hen,  howevcTt  from  tho  white 
Cochin,  which  was  at  first  coab black,  became  slightly  brown 
01-  sooty,     Several  hens,  which  wore  for  a  long  time  enow* 
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white,  acquired  as  they  grew  old  a  few  black  feathers.  A 
hen  from  the  white  Game,  which  was  for  a  long  time  entirely 
black  glossed  with  green,  when  two  years  old  had  some  of 
the  primary  wing  feathers  greyish- white,  and  a  multitude  of 
feathers  over  her  body  narrowly  and  symmetrically  tipped  or 
laced  with  white.  I  had  expected  that  some  of  the  chickens 
whilst  covered  with  down  would  have  assumed  the  longi- 
tudinal stripes  so  general  with  gallinaceous  birds ;  but  this 
did  not  occur  in  a  single  instance.  Two  or  three  alone  were 
reddish-brown  about  their  heads.  I  was  unfortunate  in 
losing  nearly  all  the  white  chickens  from  the  first  crosses ; 
so  that  black  prevailed  with  the  grandchildren;  but  they 
were  much  diversified  in  colour,  some  being  sooty,  others 
mottled,  and  one  blackish  chicken  had  its  feathers  oddly 
tipped  and  barred  with  brown. 

I  will  here  add  a  few  miscellaneous  facts  connected  with 
reversion,  and  with  the  law  of  analogous  variation.  This 
law  implies,  as  stated  in  a  previous  chapter,  that  the  varieties 
of  one  species  frequently  mock  distinct  but  allied  species ; 
and  this  fact  is  explained,  according  to  the  views  which  I 
maintain,  on  the  principle  of  allied  species  having  descended 
£rom  one  primitive  form.  The  white  Silk  fowl  with  black 
skin  and  bones  degenerates,  as  has  been  observed  by  Mr. 
Hewitt  and  Mr.  E.  Orton,  in  our  climate ;  that  is,  it  reverts 
to  the  ordinary  colour  of  the  common  fowl  in  its  skin  and 
bones,  due  care  having  been  taken  to  prevent  any  cross.  In 
Germany^®  a  distinct  breed  with  black  bones,  and  with 
black,  not  silky  plumage,  has  likewise  been  observed  to 
degenerate. 

Mr.  Tegetmeier  informs  me  that,  when  distinct  breeds  are 
croBsed,  fowls  are  frequently  produced  with  their  feathers 
marked  or  pencilled  by  narrow  transverse  lines  of  a  darker 
colour.  This  may  be  in  part  explained  by  direct  reversion  to 
the  parent-form,  the  Bankiva  hen  ;  for  this  bird  has  all  its 
upper  plumage  finely  mottled  with  dark  and  rufous  brown, 

"•  *Die  Hiihner-  und  Pfauenzucht,*  W.  B.  Tegetmeier,  1866,  p.  222.    I  am 

Ulm,  1827,  8.  17.     For  Mr.  Hewitt's'  indebted  to  Mr.  Orton  for  a  letter -on 

statement  with  respect  to  the  white  the  same  subject. 
Silk  fowl,  see  the  *  Poultry  Book,'  by 
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wiik  the  niottliJig  partially  and  obacurely  arranged  in  tranfi- 
varse  Unea.  But  the  tendency  to  pencilling  is  piobably 
much  strengthened  by  the  law  of  analogous  variation,  for  the 
bene  of  some  other  species  of  Galla**  are  more  plainly  [xsncilledi 
and  the  hens  of  many  galliuaceouH  birdtj  belonging  to  other 
genera,  as  the  partridge,  have  pencillod  feathers,  Mr.  Teget- 
meier  has  also  remarked  to  rae  that,  although  with  domestic 
pigeons  we  have  so  great  a  diyereity  of  colouring,  we  never 
&Ge  either  pencilled  or  spangled  feathers  j  and  tliis  fact  is 
intelligible  on  the  law  of  analogous  yariation,  as  neither  the 
wild  rock  pigeon  nor  any  closely  allied  siM3cics  has  snch 
feathera.  The  frequent  appearance  of  pencilling  in  crossed 
birds  probably  accounts  for  the  existence  of  "  cuckoo  "  sub- 
breeds  in  the  Game,  Polish,  Dorking,  Cochin,  Andalusiau, 
and  Bantam  breeds.  The  plumage  of  these  birds  is  slaty- 
blue  or  grey,  with  each  feather  trans veri^ely  barred  with 
darker  lines,  so  as  to  reseml^le  in  some  degree  the  plumage 
of  the  cuckoo-  It  is  a  singular  fact,  considering  that  the 
male  of  no  species  of  Gal  Ins  is  in  the  least  barred,  that  the 
cuckoo  dike  plumage  has  often  been  transferred  to  the  male, 
more  especially  in  the  enckoo  Dorking  ■  and  the  fact  is  all  the 
more  singular,  as  in  gold-  and  silver-pencilled  Hamburgh 8, 
in  which  pencilling  is  characteristic  of  the  breed,  the  male  is 
hardly  at  all  pencilled,  this  kind  of  plumage  being  confined  to 
the  female. 

Another  mm  of  analogous  variation  is  the  occurrence  of 
spangled  sub-breeds  of  Hamburgh,  Polish,  Malay,  and  Bantam 
fowls.  Spangled  feathers  have  a  dark  mark,  properly  crescent- 
shaped,  on  their  tips ;  whilst  pencilled  feathers  have  several 
transverse  bars.  The  spangling  cannot  be  due  to  reversion  to 
G,  hankipa ;  nor  does  it  often  follow,  as  I  hear  from  Mr<  Teget- 
meier,  from  crossing  distinct  breeds  ^  but  it  is  a  case  of 
analogous  variation,  for  many  gallinaceous  birds  have  spangled 
feathers, — for  instance,  th e  com mon  pheasan  t.  Henoe  sp angled 
breeds  are  often  called  ^*  pheasant  "fowls.  Another  oasc  of 
aiialogous  variation  in  several  domestic  breeds  is  inexplicable  ; 
it  is,  that  the  chiekens,  whilst  covered  with  down,  of  the 
black  Spanish,  black  Game,  black  Polish,  and  black  Bantam, 
all  have  white  throats  and  breasts,  and  often  have  some  white 
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ou  their  wings.^^  The  editor  of  the  *  Poultry  Chronicle '  ^* 
remarks  that  all  the  breeds  which  properly  have  red  ear- 
lappets  occasionally  produce  birds  with  white  ear-lappets. 
This  remark  more  especially  applies  to  the  Game  breed, 
which  of  all  comes  nearest  to  the  O,  hankiva  ;  and  we  have 
seen  that  with  this  species  living  in  a  state  of  nature,  the 
ear-lappets  vary  in  colour,  being  red  in  the  Malayan  countries, 
and  generally,  but  not  invariably,  white  in  India. 

In  concluding  this  part  of    my  subject,  I   may  repeat 

that  there  exists  one  widely-ranging,  varying,  and  common 

species  of  Gallus,  namely,  G.  hankiva,  which  can  be  tamed, 

produces  fertile  offspring  when  crossed  with  common  fowls, 

and  closely  resembles  in  its  whole  structure,  plumage,  and 

voice  the  Game  breed  ;  hence  it  may  be  safely  ranked  as  the 

parent  of  this,   the  most  typical  domesticated  breed.     We 

have  seen  that  there  is  much   difficulty  in   believing  that 

other,  now  unknown,  species  have  been  the  parents  of  the 

other  domestic  breeds.     We  know  that   all  the  breeds  are 

most  closely  allied,  as  shown  by  their  similarity  in  most 

points  of  structure  and  in  habits,   and   by  the  analogous 

manner  in  which  they  vary.     We  have  also  seen  that  several 

of  the  most  distinct  breeds  occasionally  or  habitually  closely 

resemble  in  plumage  Q,  hankiva,  and  that  the  crossed  offspring 

of  other  breeds,  which  are  not  thus  coloured,  show  a  stronger 

or  weaker  tendency  to  revert  to  this  same  plumage.     Some  of 

the  breeds,  which  appear  the  most  distinct  and  the  least  likely 

to  have  proceeded  from  G.  hankiva,  such  as  Polish  fowls,  with 

their  protuberant  and  little  ossified  skuUs,  and  Cochins,  with 

their  imperfect  tail  and  small  wings,  bear  in  these  characters 

the  plain  marks  of  their  artificial  origin.     We  know  well  that 

of  late  years  methodical  selection  has  greatly  improved  and 

fixed  many  characters ;  and  we  have  every  reason  to  believe 

that  unconscious  selection,  carried  on  for  many  generations, 

will  have  steadily  augmented  each  new  peculiarity,  and  thus 

have  given  rise  to  new  breeds.     As  soon  as  two  or  three 

breeds  were  once  formed,  crossing  would  come  into  play  in 

••  Dixon,    *  Ornamental    and    Do-       *  Prize  Poultry,'  p.  260. 
mestic  Poultry,*  pp.   253,  324,  335.  "  i  Poultry  Chronicle/  vol.  ii. 

For    game   fowls,   aee    Ferguson    on       71. 
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ctiinging  tlieir  character  and  in  iTicreasmg  their  iiumtctr, 
Brahma  Footras^  according  to  an  accoiint  lately  published  in 
America,  offer  a  gocMi  instance  of  a  breed ^  lately  formed  hj 
a  cross,  which  can  be  truly  piopagated.  The  well-known 
Sebright  Bantams  offer  another  and  similar  instanee.  Hence 
it  may  be  concluded  that  not  only  the  Game-breed  but  that 
all  our  breeds  arc  probably  the  descendants  of  the  Malayan 
or  Indian  variety  of  G,  haukiv€L  If  so^  this  species  has  varied 
greatly  since  it  w-aa  first  domesticated ;  but  there  has  been 
ample  time,  as  we  shall  now  show, 

llmtoT^  of  the  Fowl. — Riitimeyer  found  no  remains  of  the 
fowl  in  the  ancient  Swiss  lake-dwellings;  but,  according  to 
Jeitteles,^  such  Lave  certainly  since  been  found  associated 
with  extinct  animals  and  prehistoric  remains.  It  is,  there- 
fore a  strange  fact  that  the  fowl  is  not  mentioned  in  the  Old 
Testament,  lior  figured  on  the  ancient  Egyptian  monuments. 
It  is  not  referred  to  by  Homer  or  Hcsiod  (about  900  b,c.)  ; 
but  is  mentioned  by  Thcognis  and  Aristophanes  between 
400  and  500  B.C.  It  IB  figured  on  some  of  1he  Babylonian 
cylinders,  between  the  eixth  and  seventh  centuries  B.C.,  of 
which  Jlr.  Layard  sent  me  an  imprefision ;  and  on  the  Harpy 
Tomb  in  Lycia,  about  600  B*c. :  ao  that  the  fowl  apparently 
reached  Europe  in  a  domesticated  condition  eomewJiere  about 
the  sixth  century  B.C.  It  had  travelled  still  farther  westward 
by  the  time  of  the  Christian  era.  fox  it  wm  found  in  Britain 
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"  'Die  vorgcscrhichtlichen  Altnr- 
tMincr,'  n.  Thdl,  187>,  p.  5.  J)r. 
Pickering,  in  hi;^  ^  Rat^ea  of  Man/ 
1850,  p*  it? 4,  saya  that  the  head  and 
neck  of  a  fnw\  is  carried  in  aTribute- 
proceasioa  to  Thnutmousis  III,  (1445 
B-c);  but  Mr,  Birch  of  the  Brittwh 
Museuin  doubts  whether  the  fit^nre 
can  be  irkntified  as  the  head  of  a 
fowl.  Sotoe  CflntioD  h  necessary  with 
reference  to  tha  nbi^ifincQ  of  figures 
of  the  fowl  on  the  aud^nt  Egyptian 
monumeuta.  on  account  of  the  strong 
ami  wiildy  pre^-aleiit  prejudiee  against 
this  bini.  I  am  infoniied  hy  the 
Kev,  Sh  ErhaFdt  that  on  the  east  coast 
of  Africa^  from  4°  to  6*^  $outh  of  the 
equator,  mo&l-  of  the  pagan  tribe$  nt 
the    present   daj    holl   th«   fowl    in 


aver^ioti.  The  nativ^es  of  the  Pdlew 
Islands  would  not  eat  the  fowl^  nor  will 
the  Indians  in  some  parts  of  S. 
America.  For  the  anc]<E!nt  history  of 
the  fowl,  see  also  Vola^  *  Beitrage  zur 
Cnlturgeschithte,'  18,^2,  s.  77;  and 
Uld  GeoiTroy  St.-HUiiire,  *Hbt.  Nfti 
Gen,j'  torn.  iii.  p,  61.  Mr.  Crawfurd 
hRA  giren  an  admirable  history  of  th« 
fowl  in  his  paper  *0n  the  Relation 
of  Damesticated  Animals  to  Cirilba- 
tioQ,'  read  before  the  Brit.  Aiwoc.  at 
Osford  in  1860^  and  since  printed 
separate  I/.  I  quote  from  him  on  the 
Greek  poet  TheogniSj  and  on  the 
Harpy  Tomb  described  bj  Sir  C. 
Fellowes.  J  quote  from  a  letter  of 
Mr*  Biyth's  with  respect  to  the  lusi]^ 
tut€£  of  Manu. 
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by  Julius  Ccesar.  In  India  it  must  have  been  domesticated 
when  the  Institutes  of  Manu  were  written,  that  is,  according 
to  Sir  W.  Jones,  1200  B.C.,  but,  according  to  the  later  authority 
of  Mr.  H.  Wilson,  only  800  B.C.,  for  the  domestic  fowl  is 
forbidden,  whilst  the  wild  is  permitted  to  be  eaten.  If,  as 
before  remarked,  we  may  trust  the  old  Chinese  Encyclopaedia, 
the  fowl  must  have  been  domesticated  several  centuries 
earlier,  as  it  is  said  to  have  been  introduced  from  the  West 
into  China  1400  b.c. 

Sufficient  materials  do  not  exist  for  tracing  the  history 
of  the  separate  breeds.  About  the  commencement  of  the 
Christian  era,  ColumeUa  mentions  a  five-toed  fighting  breed, 
and  some  provincial  breeds ;  but  we  know  nothing  about 
them.  He  also  alludes  to  dwarf  fowls ;  but  these  cannot 
have  been  the  same  with  our  Bantams,  which,  as  Mr. 
Crawfurd  has  shown,  were  imported  from  Japan  into  Bantam 
in  Java.  A  dwarf  fowl,  probably  the  true  Bantam,  is  re- 
ferred to  in  an  old  Japanese  Encyclopaedia,  as  I  am  informed 
by  Mr.  Birch.  In  the  Chinese  Encyclopaedia  publil^hed  in 
1596,  but  compiled  from  various  sources,  some  of  high 
antiquity,  seven  breeds  are  mentioned,  including  what  we 
should  now  call  Jumpers  or  Creepers,  and  likewise  fowls  with 
black  feathers,  bones,  and  flesh.  In  1600  Aldrovandi  de- 
scribes seven  or  eight  breeds  of  fowls,  and  this  is  the  most 
ancient  record  from  which  the  age  of  our  European  breeds 
can  be  inferred.  The  Qallus  turcicua  certainly  seems  to  be  a 
pencilled  Hamburgh ;  but  Mr.  Brent,  a  most  capable  judge, 
thinks  that  Aldrovandi  "  evidently  figured  what  he  happened 
to  see,  and  not  the  best  of  the  breed."  Mr.  Brent,  indeed, 
considers  all  Aldrovandi's  fowls  as  of  impure  breed ;  but  it  is 
a  far  more  probable  view  that  all  our  breeds  have  been  much 
improved  and  modified  since  his  time;  for,  as  he  went  to  the 
expense  of  so  many  figures,  he  probably  would  have  secured 
characteristic  specimens.  The  Silk  fowl,  however,  probably 
then  existed  in  its  present  state,  as  did  almost  certainly  the 
fowl  with  frizzled  or  reversed  feathers.   Mr.  Dixon  ^*  considers 

•*  *  Ornamental  and  Domestic  Poul-  312.  For  Golden  Hamburghs,  fcc 
try,'  1847,  p.  185;  for  passages  Aloiu's  *  Natural  History  of  Birds,* 
translated    from    Columella,    see  p.       3  vols.,  with  plates  1731-38. 
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Aldrovandrs  Faduan  fowl  ag  **  a  variety  of  the  Polieli/' 
whereas  Mr.  Brent  believes  it  to  have  been  more  nearly  allied 
to  the  Malay.  The  anatomical  peculiarities  of  the  skull  of  the 
I'olish  breed  were  noticed  by  P,  Borclli  in  1U66.  I  may  add 
that  in  1737  one  Polish  sub-breed,  viz*,  the  Golden-span gle4, 
was  known ;  but  judging  from  Albin's  description^  the  comb 
was  then  larger^  the  ci-eet  of  feathers  much  smaller,  the  breast 
more  coarsely  apotted,  and  the  stomach  and  thighs  much 
blacker:  a  Golden-fipangled  Polish  fowl  in  this  condition 
would  now  be  of  no  value. 

Differences  in  exiemal  and  Internal  Structure  hetwemk  the 
Jireefis :  Indimdual  Variahilit^. — ^Fowls  have  been  exposed  to 
diver Hitied  conditions  of  life,  and  as  we  have  just  seen  there 
hm  been  ample  time  for  much  variability  and  for  the  slow 
action  of  unconscious  Helection,  As  there  are  good  grounds 
for  believing  that  all  the  breeds  are  descended  from  GaUus 
hankiva,  it  will  be  worth  while  to  describe  in  some  detail  the 
chief  points  of  difiference.  Beginning  with  the  eggs  and 
chickens,  I  will  pass  on  to  their  secondary  sexnal  characters, 
and  then  to  their  differenoes  in  external  structure  and  in  the 
skeleton.  I  enter  on  the  following  details  chiefly  to  show 
how  variable  almost  g^^tj  characteir  has  become  under 
domestication. 

Effff^. — Mr.  Dixon  remarks**  that  "to  every  hen  belongs  an 
individual  j>ec!iliarity  in  the  form,  celour,  and  size  of  her  egg,  wbich 
never  c}ianges  during  her  life-time,  so  long  as  she  remains  in 
health,  and  which  is  as  well  known  to  thuse  who  are  in  the  habit  of 
taking  her  produce,  as  the  hand-writiEg  of  their  nearest  ac<juain- 
tance/'  1  tilieve  that  this  is  generally  true,  and  that,  if  no  great 
number  of  hens  be  kept,  the  egga  of  each  can  almost  always  be  re- 
cognised. The  eggs  of  differently  sized  breeds  naturally  differ  much 
in  SIM ;  but  apparently,  not  always  in  strict  relation  to  the  size  of 
the  hen :  thus  the  Malay  is  a  larger  bird  than  the  Spanish,  bnt 
^nentllp  she  produces  not  such  large  eggsj  white  Bantams  are 
said  to  lay  smaller  eggs  than  other  BantaiDS  ;*  white  Cochins,  on 
the  other  hand,  as  1  hear  from  Mr.  Tegetmeier,  certainly  lay  larger 
eggs  than  huff  Cochins.     The  eggs,  however,  of  the  different  breeds 
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^  *  Omamcntal  aad  Domestic  Poul- 
try,'p.  1&2. 

*•  Fergaai>&  on  '  Rare  Prize  Poul- 
try/  p,   297       This    writer,   I    am 
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vary  considerably  in  character ;  for  instance,  Mr.  Ballance  states  '^ 
that  his  Malay  "  pullets  of  last  year  laid  eggs  equal  in  size  to  those 
of  any  duck,  and  other  Malay  hens,  two  or  three  years  old,  laid 
eggs  very  little  larger  than  a  good  sized  Bantam's  egg.  Some  were 
as  white  as  a  Spanish  hen's  egg,  and  others  varied  from  a  light  cream- 
colour  to  a  deep  rich  buff,  or  even  to  a  brown."  The  shape  also 
varies,  the  two  ends  being  much  more  equally  rounded  in  Cochins 
than  in  Games  or  Polish.  Spanish  fowls  lay  smoother  eggs  than 
Cochins,  of  which  the  eggs  are  generally  granulated.  The  shell  in 
this  latter  breed,  and  more  especially  in  Malays  is  apt  to  be  thicker 
than  in  Games  or  Spanish ;  but  the  Minorcas,  a  sub-breed  of  Spanish, 
are  said  to  lay  harder  eggs  than  true  Spanish.*®  The  colour  dillers 
considerably, — the  Cochins  laying  buff-coloured  eggs ;  the  Malays  a 
paler  variable  buff;  and  Games  a  still  paler  buff.  It  would  appear 
that  darker-coloured  eggs  characterise  the  breeds  which  have  lately 
come  from  the  East,  or  are  still  closely  allied  to  those  now  living 
there.  The  colour  of  the  yolk,  according  to  Ferguson,  as  well  as  of 
the  shell,  differs  slightly  in  the  sub-breeds  of  the  Game.  I  am 
also  informed  by  Mr.  Brent  that  dark  partridge-coloured  Cochin 
hens  lay  darker  coloured  eggs  than  the  other  Cochin  sub-breeds. 
The  flavour  and  richness  of  the  egg  certainly  differ  in  different 
breeds.  The  productiveness  of  the  several  breeds  is  very  different. 
Spanish,  Polish,  and  Hamburgh  hens  have  lost  the  incubating 
instinct. 

Chickem. — ^As  the  young  of  almost  all  gaUinaceous  birds,  even  of 
the  black  curassow  and  black  grouse,  whilst  covered  with  down,  are 
longitudinally  striped  on  the  back,— of  which  character,  when  adult, 
neither  sex  retains  a  trace, — it  might  have  been  expected  that  the 
chickens  of  all  our  domestic  fowls  would  have  been  similarly 
striped.^  This  could,  however,  hardly  have  been  expected,  when 
the  adult  plumage  in  both  sexes  has  undergone  so  great  a  change 
as  to  be  wholly  white  or  black.  In  white  fowls  of  various  breeds  the 
chickens  are  uniformly  yellowish  white,  passing  in  the  black-boned 
Silk  fowl  into  bright  canary-yellow.  This  is  also  generally  the 
case  with  the  chickens  of  white  Cochins,  but  I  hear  from  Mr.  Zurhost 
that  they  are  sometimes  of  a  buff  or  oak  colour,  and  that  all  those 
of  this  latter  colour,  which  were  watched,  turned  out  males.  The 
chickens  of  buff  Cochins  are  of  a  golden-yellow,  easily  distinguishable 
from  the  paler  tint  of  the  white  Cochins,  and  are  often  longitudinally 


•'    See  'Poultry    Book,'    by   Mr.  Dixon's   *  Ornamental    and   Domestic 

Tegetmeier,  1866,  pp.  81  and  78.  Poultry.*     Mr.  B.  P.  Brent  has  also 

••   *The   Cottage    Gardener,'   Oct.  communicated  to  rae  many  facts  by 

1855,  p.  13.     On  the  thinness  of  the  letter,  as  has  Mr.  Tegetmeier.     I  will 

eggs  of  Game-fowls,  see  Mowbray  on  in  each  case  mark  my  authority   by 

Poultry,  7th  edit.,  p.  13.  the  name  within  brackets.     For  the 

*•  My  information,  which  is  very  chickens    of    white    Silk-fowls,    9ee 

fsLT  from  perfect,  on  chickens  in  the  Tegetmeier's  *  Poultry  Book,'  1866,  p. 

down,   is  deriyed   chiefly   from    Mr.  221. 
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Rtreaked  with  djii'k  RhadcB;  the  chickens  of  silTer-cmnnmon 
CJochina  are  almost  always  of  a  huW  colour.  The  chickens  of  the 
white  Game  and  white  Dorking  bret^ds,  when  held  in  particular 
lights,  soTjie times  exhibit  (on  the  authority  of  Mr.  Brent)  faint  traces 
of  longitudinal  stripes.  Fowls  wliich  are  etitirf:-!y  black,  namely, 
Spanish,  black  Game,  black  Polish,  and  black  Bantams,  display  a 
now  character,  for  tieir  chickens  have  their  brea^its  and  throat b 
more  or  less  white,  with  soinetimes  a  little  white  elsewhere. 
S^ianish  i-hickons  also,  occiisionally  (Brent),  have,  where  the  down 
was  white,  their  first  true  feathers  tip]:)ed  for  a  time  with  white. 
The  primordiaUy  striped  charatiter  is  retained  hy  the  chickens  of 
most  of  the  Game  STib-b reeds  (Brent,  Dixon) ;  hy  Dorkings  ;  by  the 
partridge  and  grouse-colonred  sub-breeiis  of  Cochins  (Brent),  but 
not,  as  we  have  seen,  by  the  sub-breeds ;  hy  the  pheasant  Malay 
(Dixon),  but  apparently  not  (at  which  I  am  much  surprised)  by 
other  Malays.  The  following  breeds  and  sub-hreeds  are  barely,  or 
not  at  all,  loBgitudinally  striped:  viz.,  gold  and  silver  pencilled 
Hambnrghs,  which  can  hardly  be  distinguished  from  each  other 
(Brent)  in  the  down,  both  having  a  few  dark  spots  on  the  head  and 
rump,  with  occasionally  a  longitu<3inal  stripe  (Dixon)  on  the  back  of 
the  neck.  I  have  seen  only  one  cliicken  of  the  silver-spangled 
Tlamhurglv  and  this  was  obscurely  striped  along  the  h&ck.  Gold- 
spangled  Polish  chickens  (Tegetmcier)  are  of  a  warm  russet  brown ; 
and  silver- spangled  Polish  chickens  are  grey,  sometimes  (Oixonj 
with  dashes  of  ochre  on  tlie  head,  wings,  and  breast.  Cuckoo  and 
blue-dun  fowls  (Dixon)  are  grey  in  the  down.  The  chickens  of 
Sebright  Bantams  (Dixon)  ana  imiformly  dark  brown,  whilst  thosa 
of  the  brown-hreasted  red  Game  Bantam  are  hla<;k,  with  some  white 
on  the  throat  and  breast.  Prom  these  facts  we  see  that  young 
chickens  of  the  d liferent  breeds,  and  even  of  the  same  main  breed, 
differ  much  In  their  downy  plumage;  and,  although  longitudinal 
stripes  characterise  the  young  of  all  wild  galliuaceous  birds,  they 
disappear  in  several  domestic  breeds.  Perhaps  it  may  be  accepted 
as  a  general  rule  that  the  more  the  adult  plumage  differs  from  that 
of  the  adult  (J.  baitkifaj  the  more  completely  the  chickens  have 
lost  their  strir^es. 

With  respect  to  the  period  of  life  at  which  the  characters 
proper  to  each  breed  first  appear,  it  is  obvious  that  such 
structures  as  additional  toes  must  bo  formed  long  before  birth. 
In  Polish  fuwls,  the  extraordinary  protuberance  of  the  anterior 
part  of  the  skull  is  well  deTehjj^ed  before  the  chickens  oome 
out  of  tbe  egg ;  *^  but  the  crests  which  is  supported  on  the 
protuberance,  is  at  first  feebly  developed,  nor  does  it  attain 
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**  As  1  hear  from  Mr.  Ttjetmeier; 
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its  full  size  until  the  second  year.  The  Spanish  cock  is  pre- 
eminent for  his  magnificent  comb,  and  this  is  developed  at 
an  unusually  early  age;  so  that  the  young  males  can  be 
distinguished  from  the  females  when  only  a  few  weeks  old, 
and  therefore  earlier  than  in  other  breeds ;  they  likewise 
crow  very  early,  namely,  when  about  six  weeks  old.  In  the 
Dutch  sub-breed  of  the  Spanish  fowl  the  white  ear-lappets 
are  developed  earlier  than  in  the  common  Spanish  breed.* ^ 
Cochins  are  characterised  by  a  small  tail,  and  in  the  young 
cocks  the  tail  is  developed  at  an  unusually  late  period.*^ 
Game  fowls  are  notorious  for  their  pugnacity ;  and  the  young 
cocks  crow,  clap  their  little  wings,  and  fight  obstinately  with 
each  other,  even  whilst  under  their  mother's  care.*^  "  I  have 
often  had,"  says  one  author,**  "  whole  broods,  scarcely 
feathered,  stone  blind  from  fighting ;  the  rival  couples  moping 
in  comers,  and  renewing  their  battles  on  obtaining  the  first 
ray  of  light."  The  weapons  and  pugnacity  of  all  male  gallina- 
ceous birds  evidently  serve  the  purpose  of  gaining  possession  of 
the  females ;  so  that  the  tendency  in  our  Game  chickens  to  fight 
at  an  extremely  early  age  is  not  only  useless,  but  injurious, 
as  they  suffer  much  from  their  wounds.  The  training  for 
battle  during  an  early  age  may  be  natural  to  the  wild  Gallm 
hankiva;  but  as  man  during  many  generations  has  gone  on 
selecting  the  most  obstinately  pugnacious  cocks,  it  is  more 
.probable  that  their  pugnacity  has  been  unnaturally  increased, 
and  unnaturally  transferred  to  the  young  male  chickens.  In 
the  same  manner,  it  is  probable  that  the  extraordinary  de- 
velopment of  the  comb  in  the  Spanish  cock  has  been  un- 
intentionally transferred  to  the  young  cocks;  for  fanciers 
would  not  care  whether  their  young  birds  had  large  combs, 
but  would  select  for  breeding  the  adults  which  had  the  finest 
combs,  whether  or  not  developed  at  an  early  period.  The 
last  point  which  need  here  be  noticed  is  that,  though  the 
chickens  of  Spanish  and  Malay  fowls  are  well  covered  with 
down,  the  true  feathers  are  acquired  at  an  unusually  late  age ; 

*»  On   these   points,    see   *  Poultry  tic  Poultry,'  p.  273. 

Chronicle,*  vol.  iii.  p.  166 ;  and  Teget-  "  Ferguson    on    Rare   and    Prizf 

meier's  *  Poultry  Book,*  1866,  pp.  105  Poultry,  p.  261. 

and  121.  **  Mowbray  on  Poultry,  7th  edit. 

«  Dixon,  'Ornamental  and  Domes-  1834,  p   13. 
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m  that  for  a  time  the  young  birds  are  partially  nalced,  and 
are  liable  to  suffer  from  cold, 

Secondanj  Sexual  Characters, — The  two  sexes  in  the  parent^ 
form,  the  Gallus  hankiva^  differs  much  in  colour.  In  our 
domestic  breeds  the  differ ence  is  never  greater,  but  is  often 
less,  and  varies  much  in  degree  even  in  the  sub-breeds  of  the 
same  main  breed.  Thus  in  certain  Game  fowls  the  difference 
it*  as  great  as  in  the  pai^ent  form,  whilst  in  the  blaok  and 
white  sub-breedfi  there  is  no  difference  in  plumage,  Mr.  Brent 
informs  me  that  he  has  seen  two  strains  of  black-breasted  red 
iiamea,  of  which  the  cocks  could  not  he  distinguished^  whilst 
the  hens  in  one  were  partridge-brown  and  in  the  other  fawn- 
brown.  A  similar  case  has  been  observed  in  the  attain s  of 
the  brown-breasted  red  Game,  The  hen  of  the  **  duck -winged 
Game"  is  ''extremely  beautiful,"  and  differs  much  from  the 
hens  of  all  the  other  Game  sub-hreeds  ;  but  generally,  as  with 
the  blue  and  grey  Garao  and  with  some  aub-varieti^  of  the 
pile-game,  a  moderately  close  relation  may  be  obsei-Yod 
between  the  males  and  females  in  the  variation  of  their 
plumage.*^  A  himiiar  relation  is  also  evident  when  we  com- 
pare the  several  varieties  of  Cochina.  In  the  two  sexes  of 
gold  and  silver-spangled  and  of  buff  Polish  fowls,  there  ia 
much  general  similarity  in  the  colouring  and  marts  of  the 
whole  plumage,  excepting  of  course  in  the  hackles,  crest,  and 
beard.  In  spangled  Hambnrghs,  there  is  likewise  a  con- 
siderable degree  of  sinularity  between  the  two  sexes.  In 
pencilled  Hamhnrghe,  on  the  other  hand,  there  is  much  dis- 
similarity ;  the  pencilling  which  is  characteristic  of  the  hens 
being  almost  absent  in  the  males  of  both  the  golden  and 
silver  varieties.  But,  as  we  have  already  seen,  it  cannot  be 
given  as  a  general  rule  that  male  fowls  never  have  pencilled 
feathers,  for  Cuckoo  Dorkings  are  "  remarkable  from  having 
nearly  similar  markings  in  both  sexes.'* 

It  is  a  singular  fact  that  the  males  in  certain  siib  breeds 
have  lost  some  of  their  secondary  masculine  characters,  and 
from  their  close  resemblage  in  plumage  to  the  females,  are 
often  called  hennies.  There  is  much  diversity  of  opinion 
whether  these  males  are  in  any  degree  sterile ;  that  they  some- 
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times  are  partially  sterile  seems  clear,*®  but  this  may  have 
been  caused  by  too  close  interbreeding.  That  they  are  not 
quite  sterile,  and  that  the  whole  case  is  widely  different  from 
that  of  old  females  assuming  masculine  characters,  is  evident 
from  several  of  these  hen-like  sub-breeds  having  been  long 
propagated.  The  males  and  females  of  gold  and  silver-laced 
Sebright  Bantams  can  be  barely  distinguished  from  each 
other,  except  by  their  combs,  wattles,  and  spurs,  for  they  are 
coloured  alike,  and  the  males  have  not  hackles,  nor  the 
flowing  sickle-like  tail-feathers.  A  hen-tailed  sub-breed  of 
Hamburghs  was  recently  much  esteemed.  There  is  also  a 
breed  of  Game-fowls,  in  which  the  males  and  females  resemble 
each  other  so  closely  that  the  cocks  have  often  mistaken  their 
hen- feathered  opponents  in  the  cock-pit  for  real  hens,  and  by 
the  mistake  have  lost  their  lives.*'  The  cocks,  though 
dressed  in  the  feathers  of  the  hen,  "  are  high-spirited  birds, 
and  their  courage  has  been  often  proved  : "  an  engraving 
even  has  been  published  of  one  celebrated  hen-tailed  victor. 
Mr.  Tegetmeier*^  has  recorded  the  remarkable  case  of  a 
brown-breasted  red  Game  cock  which,  after  assuming  its 
perfect  masculine  plumage,  became  hen-feathered  in  the 
autumn  of  the  following  year;  but  he  did  not  lose  voice, 
spurs,  strength,  nor  productiveness.  This  bird  has  now 
retained  the  same  character  during  five  seasons,  and  has 
begot  both  hen-feathered  and  male-feathered  offspring.  Mr. 
Grantley  F.  Berkeley  relates  the  still  more  singular  case  of  a 
celebrated  strain  of  "  polecat  Game  fowls,"  which  produced  in 
nearly  every  brood  a  single  hen-cock.  "  The  great  peculiarity 
in  one  of  these  birds  was  that  he,  as  the  seasons  succeeded 
each  other,  was  not  always  a  hen-cock,  and  not  always  of  the 
colour  called  the  polecat,  which  is  black.  From  the  polecat 
and  hen-cock  feather  in  one  season  he  moulted  to  a  full  male- 
plumaged  black-breasted  red,  and  in  the  following  year  he 
returned  to  the  former  feather."  *^ 

*•  Mr.     Hewitt    in     Tegetmeier's  a-dozen  cocks  thus  sacrificed. 
*  Poultry  Book,*  1866,  pp.  246   and  "    *  Proceedings   of    Zoolog.    Soc' 

166.     For  hen-tailed  game-cocks,  see  March,  1861,  p.  1U2.     The  engraving 

p.  131.  of  the  hen-tailed  cock  just  alluded  to 

*'  *The  Field,'  April  20th,  1861.  was  exhibited  before  the  Society. 
The  writer  says   he   has  seen   half-  "  « The  Field,' April  20th,  1861. 
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I  have  rcmarkod  in  my  *  Origin  of  Species '  that  secondary 
sexual  charactL^rs  are  apt  to  difler  muoh  in  the  species  of  the 
same  genus,  and  to  Le  unusually  variable  in  the  indiyi duals 
of  the  same  spenies.  So  it  is  with  the  breeds  of  tho  fowl,  as 
we  have  already  seen,  as  far  as  the  colour  of  pluniago  is  con- 
oernod,  and  so  itia  with  the  other  secondary  sexual  characters. 
Firstly,  the  comb  differs  much  in  the  various  breeds,^"  and  its 
form  is  eminently  characteristic  of  each  kind,  with  the 
exception  of  the  Dorkings,  in  which  the  form  has  not  been  as 
yet  determined  on  by  fanciers,  and  fixed  by  selection.  A  single, 
deeply-seixated  cvmxb  ia  the  typical  and  most  common  form. 
It  differs  much  in  size,  being  imTnensely  develoj-ied  in  Spanish 
fowls ;  and  in  a  local  breed  called  Red-caps,  it  ie  aometime&- 
"  upwards  of  three  inches  in  breadth  at  the  front,  aud  more 
than  four  inches  in  length,  measured  to  the  end  of  the  peak 
behind."  ^^  In  some  breeds  the  comb  is  duuTde,  and  when  the 
two  ends  are  cemented  together  it  forms  a  **  cup-comb ;  "  in 
the  **  rose  comb "  it  is  depressed,  covered  with  small  pro- 
jeotions,  and  produced  backwards ;  in  the  horned  and  creve- 
coeur  fowl  it  is  produced  into  two  horns;  it  is  triple  in  the 
pea-combed  Brahmas,  short  and  truncated  in  the  Malays, 
and  absent  in  the  Guelderlands.  In  the  tasselled  Game  a  few 
long  feathers  rise  from  the  back  of  the  comb :  in  many  breeds 
a  crest  of  feathers  replaces  the  comb.  The  crest,  when  little 
developed,  arises  from  a  fleshy  mass,  but,  when  much  deve- 
loped, from  a  hemispherical  protuberance  of  the  sknlL  In 
the  best  Polish  fowls  it  is  m  largely  developed,  that  I  have 
seen  birds  which  could  hardly  pick  up  their  food;  and  a 
German  writer  assorts  ^^  that  they  are  in  consequence  liable 
to  be  struck  by  hawks.  Monstrous  structures  of  this  kind 
would  thus  be  suppressed  in  a  stiite  of  nature.  The  wattleii, 
also,  vary  nmeh  in  size,  being  small  in  Malays  and  some 
other  breeds  ;  in  certain  Polish  sub-breeds  they  are  replaced 
by  a  great  tuft  of  feathers  called  a  beard. 

The  hackles  do  not  differ  much  in  the  various  breeds,  but 


«  J  arti  much  indebted  tn  Mr*  Britnt 
for  an  atxount,  with  sket(;hea,  of  all 
the  variations  of  the  tomb  known  to 
him,  aQii  kktjvvise  with  respect  to  the 
jail  ss  presently  to  be  giv^en. 


»»  Tho  *  Poultry  Book/  by  Teget- 

"  *Die  Htihner-  nud  Pfnnnnzucht,' 
1S27,  s.  11. 
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are  short  and  stiflf  in  Malays,  and  absent  in  Hennies.  As  in 
some  orders  male  birds  display  extraordinarily-shaped  feathers, 
such  as  naked  shafts  with  discs  at  the  end,  &c.,  the  following 
case  may  be  worth  giving.  In  the  wild  Gallus  hankiva  and  in 
our  domestic  fowls,  the  barbs  which  arise  from  each  side  of 
the  extremities  of  the  hackles  are  naked  or  not  clothed  with 
barbules,  so  that  they  resemble  bristles  ;  but  Mr.  Brent  sent 
me  some  scapular  hackles  from  a  young  Birchen  Duckwing 
Game  cock,  in  which  the  naked  barbs  became  densely  re- 
clothed  with  barbules  towards  their  tips ;  so  that  these  tips, 
which  were  dark  coloured  with  a  metallic  lustre,  were  sepa- 
rated from  the  lower  parts  by  a  symmetrically-shaped  trans- 
parent zone  formed  of  the  naked  portions  of  the  barbs.  Hence 
the  coloured  tips  appeared  like  little  separate  metallic  discs. 

The  sickle-feathers  in  the  tail,  of  which  there  are  three 
pair,  and  which  are  eminently  characteristic  of  the  male  sex, 
differ  much  in  the  various  breeds.  They  are  scimitar-shaped 
in  some  Hamburghs,  instead  of  being  long  and  flowing  as  in 
the  typical  breeds.  ITiey  are  extremely  short  in  Cochins, 
and  are  not  at  all  developed  in  Hennies.  They  are  carried, 
together  with  the  whole  tail,  erect  in  Dorkings  and  Games ; 
but  droop  much  in  Malays  and  in  some  Cochins.  Sultans  are 
characterised  by  an  additional  number  of  lateral  sickle - 
feathers.  The  spurs  vary  much,  being  placed  higher  or  lower 
on  the  shank ;  being  extremely  long  and  sharp  in  Games,  and 
blunt  and  short  in  Cochins.  These  latter  birds  seem  aware 
that  their  spurs  are  not  efficient  weapons ;  for  though  they 
oocasionally  use  them,  they  more  frequently  fight,  as  I  am 
informed  by  Mr.  Tegetmeier,  by  seizing  and  shaking  each 
other  with  their  beaks  In  some  Indian  Game  cocks,  received 
by  Mr.  Brent  from  Germany,  there  are,  as  he  informs  me, 
three,  four,  or  even  five  spurs  on  each  leg.  Some  Dorkings 
also  have  two  spurs  on  each  leg ;  ^^  and  in  birds  of  this  breed 
the  spur  is  often  placed  almost  on  the  outside  of  the  leg. 
Double  spurs  are  mentioned  in  an  ancient  Chinese  Ency- 
clopaBdia.     Their  occurrence  may  be  considered  as  a  case  of 

•■■  'Poultry  Chronicle,*  vol.  i.  p.  position  of  the  spurs  in  Dorkings,  see 
595.  Mr.  Brent  has  informed  me  of  *  Cottage  Gardener,'  Sept.  18th,  I860, 
the  same  fact.     With  respect  to  the       p.  380. 
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analogous  variation,   for  aome  wild  gallinaceous  birds,   for 
instanoe,  tlie  Poljplectroti,  have  double  spuns. 

Judgitig  from  the  diiferences  which  generally  distinguisk- 
tbe  sexes  in  the  GalHnaceie,  certain  characters  in  onr  domes ti oil 
fowls  appear  to  have  been  transferred  from  the  one  sex  to  thei 
other.  In  all  the  species  (except  in  Tnmix),  when  there  ia 
any  conspicuous  difference  in  plumage  between  the  raale  and 
female,  the  male  is  alwaj^s  the  most  beautiful ;  but  in  golden- 
spangled  Hamburghfi  the  hen  ia  equally  beautiful  'with  the 
cock,  and  incompai'ably  more  beautiful  than  the  heu  in  any- 
natural  species  of  G  alius  i  so  that  here  a  masculine  character 
han  been  transferred  to  the  female.  On  the  other  hand,  in 
Cuckoo  Dorkings  and  in  other  cuckoo  breeds  the  pencilling, 
which  in  G alius  ia  a  female  attribute,  has  been  transferreti 
to  the  male  i  nor,  on  the  principle  of  analogous  variation,  is 
this  transference  surprising,  as  the  males  in  many  galUnaoeous 
genera  are  barred  or  pencilled.  With  most  of  these  birds 
head  ornaments  of  all  kinds  are  more  fully  developed  in  the 
male  than  in  the  female;  but  in  Polish  fowls  the  crest  or 
top  knot,  which  in  the  male  replaces  the  comb,  is  equally 
developed  in  both  sexes.  In  the  males  of  certain  other  sub- 
breeds,  which  from  the  hen  having  a  small  crest,  are  called 
lark-crested,  *^  a  single  upright  comb  sometimes  almost  en- 
tirely takes  the  place  of  the  crest/'  ^*  From  this  latter  caa©, 
and  more  especially  from  some  facts  presently  to  be  given 
with  respect  to  the  protuberance  of  the  skull  in  Polish 
fowls,  the  crest  in  this  breed  must  be  viewed  as  a  feminine 
character  which  has  been  transferred  to  the  male.  In  the 
Spanish  breed  the  male,  m  we  know,  has  an  immense  comb, 
and  this  has  been  partially  transferred  to  the  female,  for  her 
comb  is  unusually  large,  though  not  upright.  In  Game 
fowls  the  bold  and  savage  disposition  of  the  male  has  like- 
wise been  largely  transferred  to  the  female  ;  ^^  and  she  some- 
times even  possesses  the  eminently  masculine  character  of 
spurs.    Many  cases  are  on  record  of  fertile  hens  being  furnished 


n 


^  Hijcon,  *  Ornamental  and  Dtnncs* 
tic  PoultrvV  P-  320. 

**  Mr.  Tegetmeier  informs  me  that 
Oiune  hem  huTd  been  found  ao  com- 


bative, that  it  is  now  generallj  the 
prfiiCtico  to  ejchibit  each  hen  jn  a 
sepnratfi  pen. 
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with  spurs ;  and  in  Germany,  according  to  Bechstein,^®  the 
spurs  in  the  Silk  hen  are  sometimes  very  long.  He  mentions 
also  another  breed  similarly  characterised,  in  which  the  hens 
are  excellent  layers,  but  are  apt  to  disturb  and  break  their 
eggs  owing  to  their  spurs. 

Mr.  Layard^^  has  given  an  account  of  a  breed  of  fowls  in 
Ceylon  with  black  skin,  bones,  and  wattle,  but  with  ordinary 
feathers,  and  which  cannot  "  be  more  aptly  described  than  by 
comparing  them  to  a  white  fowl  drawn  down  a  sooty  chimney ; 
it  is,  however,"  adds  Mr.  Layard,  **  a  remarkable  fact  that  a 
male  bird  of  the  pure  sooty  variety  is  almost  as  rare  as  a 
tortoise-shell  tom-cat."  Mr.  Blyth  found  the  same  rule  to 
hold  good  with  this  breed  near  Calcutta.  The  males  and 
females,  on  the  other  hand,  of  the  black-boned  European 
breed,  with  silky  feathers,  do  not  differ  from  each  other;  so 
that  in  the  one  breed,  black  skin  and  bones  and  the  same 
kind  of  plumage  are  common  to  both  sexes,  whilst  in  the  other 
breed,  these  characters  are  confined  to  the  female  sex. 

At  the  present  day  all  the  breeds  of  Polish  fowls  have  the 
great  bony  protuberance  on  their  skulls,  which  includes  part 
of  the  brain  and  supports  the  crest,  equally  developed  in  both 
sexes.  But  formerly  in  Germany  the  skull  of  the  hen  alone 
was  protuberant:  Blumenbach,^^  who  particularly  attended 
to  abnormal  peculiarities  in  domestic  animals,  states,  in  1805, 
that  this  was  the  case;  and  Bechstein  had  previously,  in 
1793,  observed  the  same  fact.  This  latter  author  has  care- 
fully described  the  eflfects  on  the  skull  of  a  crest  not  oriy  in 
the  case  of  fowls,  but  of  ducks,  geese,  and  canaries.  He  states 
that  with  fowls,  when  the  crest  is  not  much  developed,  it  is 
supported  on  a  fatty  mass ;  but  when  much  developed,  it  is 
always  supported  on  a  bony  protuberance  of  variable  size. 

••  *  Naturgeschichte  Deutschlands,'  count,  has   disputed  the  accuracy  of 

Band  iii.  (1703),  s.  339,  407.  Blumenbach's  statement.     For  Bech- 

"  On  the  Ornithology  of  Ceylon  in  stein,  see  *  Naturgeschichte   Deutsch- 

*  Annals  and  Mag.  of  Nat.  History.'  lands,*  Band  iii.  (1793),  s.  399,  note.  I 

2nd  series,  vol.  xiv.  (1854),  p.  63.  may  add  that  at  the  first  exhibition  of 

*•  *  Handbuch  der  vergleich.  Ana-  Poultry  at  the  Zoological  Gardens,  in 

tomie,'  1805,  p.  85,  note.    Mr.  Teget-  May,  1845,  I  saw  some  fowls,  called 

meier,  who  gives   in   *  Proc.    Zoolog.  Friezland   fowls,  of  which    the   hens 

Soc,'  Nov.  25th,  1856,  a  very  interest-  were  crested,  and  the  cocks  furnished 

ing  account  of  the  skulls  of  Polish  with  a  comb, 
fowls,  not  knowing  of  Bechstein*s  ac- 
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He  well  doficribes  the  peculiaritieB  of  tliia  protuboranoe ;  he 
attended  alao  to  the  effbcts  of  the  modiiied  shape  of  the  brain 
on  the  intellect  of  these  birds,  and  diepiites  Pallaa*  atatoment 
that  the  J  are  stnpid.  He  then  cxproselj  remarks  that  he 
never  observed  this  protuberance  in  male  fowls.  Hence  there 
can  be  no  donbt  that  this  extraordinary  character  in  the  akullB 
of  Polish  fowls  was  formerly  in  Germ^any  confined  to  tho  I 
female  sck,  but  haa  now  been  transferred  to  the  males,  and 
has  thus  become  common  to  both  sexes. 

Eternal  Differences ^  noi  conneiiiBd  with  the  Sewe9,  hetween  the 
IBreeth  and  between  hidfvidual  Birds. 

The  size  of  the  body  diflfers  greatly.  Hr,  Tegctmeier  haa  known 
a  Brahma  to  weigh  17 pounds;  a  tine  Malay  cock lOpoimtis;  whilst 
a  firstr-rat^  Sebri^^ht  Bantam  w<j!igh9  hardly  more  than  1  pound. 
Puring  the  last  20  years  the  size  of  some  of  our  breeds  has  lieen 
largely  increased  by  methodical  selection,  whilst  that  of  other  breeds 
has  teen  much  diminished.  We  have  already  seen  how  greatly 
colour  varies  even  within  the  same  breed ;  we  know  that  the  wild 
&,  hankiiJd  varies  slightly  in  colour ;  wo  know  that  colour  is  variable 
in  all  our  domestic  animals ;  nevertheless  Rome  eminent  fanciera 
have  so  httle  faith  in  variability,  that  they  have  actually  argued 
that  the  ehief  Game  snb-breedB,  which  differ  from  efich  other  in 
nothing  but  colour,  are  descended  from  distinct  wild  Kx^eciesI 
Crosiiing  often  causes  strange  modific-ation  of  colour.  Mr.  Tegetmeier 
informs  me  that  when  buff  and  white  Cochins  are  crosRedj  some  of 
the  chickens  are  almost  Invariahly  black.  According  to  Mr*  Brent, 
black  and  white  Oocbius  occasionally  produce  chickenw  of  a  slaty- 
blue  tint  \  and  this  same  tint  results,  as  Mr,  Tegetmeier  tells  me, 
from  crossing  wliite  Cochins  with  black  Spanish  fowls,  or  white 
Dorldnga  with  black  Minorcas,**  A  good  ohscrver"*  states  that  a 
first-rate  silver-spangled  Hamburgh  hen  gradually  lost  the  most 
characteriatio' qualities  of  the  breed,  for  the  black  lacing  to  her 
feathers  disappeared,  and  her  legs  changed  from  leaden-hlne  to  white : 
but  what  makes  the  case  remarkable  is,  that  this  tendency  ran  in  the 
blood  for  her  sister  changed  in  a  similar  hut  less  strongly  marked 
manner;  and  chickens  produced  from  this  latter  hen  were  at  first 
almost  pure  white,  "  but  on  moulting  acquired  black  colours  and 
iome  spangled  feathers  with  almost  obliterated  markings  f *  so  that 
a  new  variety  arose  in  this  singular  manner  The  skin  in  the 
different  breeds  differs  much  in  colour,  being  white  in  common  kinds, 
yellow  in  Malays  and  Cochins,  and  black  in  Silk  fowls ;  thus  mocking, 
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*'  *  Cottage   Gardeaer/    Jan.   3rd, 
tB60,p.  218. 

**  Mr.   WillmmSj  in  a  p,iper  reaij 


before  the  Dublici  Kat»  Hist.  S*»<J,i 
quoted  in  'GottRge  Gardener/  ld5fi> 
p.  161. 
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as  M.  Godron  •*  remarks  the  three  principal  types  of  skin  in  man- 
kind. The  same  author  adds  that,  as  different  kinds  of  fowls  living 
in  distant  and  isolated  parts  of  the  world  have  black  skin  and  bones, 
this  colour  must  have  appeared  at  various  times  and  places. 

The  shape  and  carriage  of  the  body,  and  the  shape  of  the  head 
differ  much.  The  beak  varies  slightly  in  length  and  curvature,  but 
incomparably  less  than  with  pigeons.  In  most  crested  fowls  the 
nostrils  offer  a  remarkable  peculiarity  in  being  raised  with  a  cres- 
centic  outline.  The  primary  wing-feathers  are  short  in  Clochins ;  in 
a  male,  which  must  have  been  more  than  twice  as  heavy  as  O, 
hankiva,  these  feathers  were  in  both  birds  of  the  same  length.  I 
have  counted,  with  Mr.  Tegetmeier's  aid,  the  primary  wing-feathers 
in  thirteen  cocks  and  hens  of  various  breeds ;  in  four  of  them, 
namely  in  two  Hamburghs,  a  CJochin,  and  Game  bantam,  there  were 
10,  instead  of  the  normal  number  9 ;  but  in  counting  these  feathers 
I  have  followed  the  practice  of  fanciers,  and  have  rtot  included  the 
first  minute  primary  feather,  barely  three-quarters  of  an  inch  in 
length.  These  feathers  differ  considerably  in  relative  length,  the 
fourth,  or  the  fifth,  or  the  sixth,  being  the  longest ;  with  the  third 
either  equal  to,  or  considerably  shorter  than  the  fifth.  In  wild 
gallinaceous  species  the  relative  length  and  number  of  the  main 
wing  and  tail-feathers  are  extremely  constant. 

The  tail  differs  much  in  ereotness  and  size,  being  small  in  Malays 
and  very  small  in  Cochins.  In  thirteen  fowls  of  various  breeds 
which  I  have  examined,  five  had  the  normal  number  of  14  feathers, 
including  in  this  number  the  two  middle  sickle-feathers ;  six  others 
(▼iz.  a  Caffre  cock,  Gold-spangled  Polish  cock,  Cochin  hen.  Sultan 
hen.  Game  hen  and  Malay  hen  had  16 ;  and  two  (an  old  Cochin 
cock  and  Malay  hen)  had  17  feathers.  The  rumpless  fowl  has  no  tail 
and  in  one  which  I  possessed  there  was  no  oil-gland ;  but  this 
bird  though  the  os  coccygis  was  extremely  imperfect,  had  a  vestige 
of  a  tail  with  two  rather  long  feathers  in  the  position  of  the  outer 
caudals.  This  bird  came  from  a  family  where,  as  I  was  told,  the 
breed  had  kept  true  for  twenty  years  i  but  rumpless  fowls  often 
produce  chickens  with  tails.**  An  eminent  physiologist®'  has 
recently  spoken  of  this  breed  as  a  distinct  species  ;  had  he  examined 
the  deformed  state  of  the  os  coccyx  he  would  never  have  come  to 
this  conclusion ;  he  was  probably  misled  by  the  statement,  which  may 
be  found  in  some  works,  that  tailless  fowls  are  wild  in  Ceylon ;  but 
this  statement,  as  I  have  been  assured  by  Mr.  Layard  and  Dr.  Kellaert 
who  have  so  closely  studied  the  birds  of  Ceylon,  is  utterly  false. 

The  tarsi  vary  considerably  in  length,  being  relatively  to  the. 


"  *De    TEspfece,'    1859,    p.    442.  A   frizzled    fowl   sent    to   me    from 

For   the   occurrence   of    black-boned  Madras  had  black  bones. 

fowls  in  South  America,  see  Roulin,  •*  Mr.     Hewitt,    in     Tegetmeier's 

in   *M6n.   de   TAcad.   des   Sciences,'  *  Poultry  Book,' 1866,  p.' 231. 

torn.  vi.  p.  351 ;  and  Azara,  *  Quad-  •'  Dr.  Broca,  in  Brown-S^qnard'a 

rupMes  du  Paraguay,'  torn.  ii.  p.  324.  *  Journal  de  Phys.,*  torn.  ii.  p.  361. 
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feinur  considerably  longer  in  tlie  Spanish  and  Frizzlai,  and  shorter 
in  the  Silk  and  Bantam  breeds,  than  in  the  wild  G,  bankitja  ;  bnt  in 
th(i  latter*  as  we  ha?e  seen^  the  tarsi  vary  in  length.  The  tarsi  are 
often  feathered,  Tlio  feet  in  many  breeds  are  furnished  with 
ftfiditional  toas,  Goldea-spangled  Palish  fowls  are  snid  '^  to  hare 
the  skin  between  their  toes  much  developed:  Mr.  Tegetmeier 
ohserred  this  in  one  bird,  but  it  was  not  so  in  one  wliich  I  examined. 
Prof.  Hoffmann  has  sent  me  a  sketch  of  the  feet  of  n  fowl  of  the 
common  brted  at  Gieseen^  with  a  web  extending  between  the  three 
toes,  for  about  a  third  of  their  length.  In  Cochin e5  the  middle  toe  is 
said  "*  to  be  nearly  double  the  length  of  the  lateral  toes,  and  there- 
fore much  longer  thao  in  0,  hankiva  or  in  other  fowls ;  but  this  was 
not  the  ease  in  two  which  I  esaminad.  The  nail  of  the  middle  toe 
in  this  same  breed  is  surprisingly  brotid  and  flat,  but  in  a  variable 
degree  in  two  birds  which  I  examined  \  of  this  structure  in  the  nail 
there  is  only  a  trace  in  G.  hankiva. 

The  voicje  differs  slightly^  bs  I  am  informed  by  Mr,  Dixon,  in 
almost  every  breed.  The  Malaya  **  have  a  loud,  deepj  somewhat  pro- 
longed crow,  but  with  considerable  individual  difference*  Colonel 
Sykes  remarks  that  the  domestic  Kulni  cock  in  India  has  not  the 
shrill  clear  pijie  of  the  English  bird,  and  *■  his  scale  of  notes  appears 
more  limited."  Dr.  Hooker  was  struck  with  the  "  prolonged  howhng 
screeoh"  of  the  cocks  in  Sikhim.*^  The  crow  of  the  Cochin  is  aioto* 
rionsly  and  ludicrously  different  from  that  of  the  common  cock. 
The  disposition  of  the  different  breeds  is  widely  different,  varying 
from  the  savage  and  defiant  temper  of  the  Game-cock  to  the 
extremely  peaceable  temper  of  the  Cochins.  The  latter,  it  has  been 
as-serted, ''  graze  to  a  much  greater  eaetent  than  any  other  varieties." 
The  Spanish  fowls  Eniffer  more  from  frost  than  other  breeds. 

Before  we  pass  on.  to  the  skeleton,  the  degree  of  distinctness 
of  the  aeveral  broedff  from  G,  hanki^m  ought  to  be  notioed. 
Some  writers  speak  of  the  Spanish  as  one  of  the  most  distinct 
breeds,  and  so  it  is  ia  general  aspect ;  but  its  characteristic 
differences  are  not  important.  The  Malay  appears  to  me  more 
distinct,  from  its  tall  stature,  smaU  drooping  tail  with  more 
than  fourteen  tail-feathers,  and  from  its  small  comb  and 
wattles ;  neverthelesa,  one  Malay  sub-breed  is  coloured  almost 
exactly  like  G.  hankioa.  Some  authors  consider  the  Polish 
fowi  as  Ykiry  distinct ;  but  this  a  semi-monstrous  breed,  as 
shown  by  the  protuberant  and  irregularly  perforated  skull. 


"  Dixon^B  '  Grimm ei^til  Poultry/ 
p,  325, 

**  'Poultry  Chronicle,*  vol  L  p. 
485.  Tegetmeicr*a  *  Poultry  Book,' 
1&63,    p.   41.     On    Cochins   grazing, 


4 


■*  Ferguson  on  *  Prue  Poultry,'  p  ] 
87.  ' 

«^  Col.  Sf  kea  in  *Proc.  Zoolog.  &«., 
1832,  p.  151.  Dr,  Hooker^s  •Hima- 
layan Jimrnalft/  vnl.  i.  p*  314* 
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The  Cochin,  from  its  deeply  furrowed  frontal  bones,  peculiarly 
shaped  occipital  foramen,  short  wing-feathers,  short  tail  con- 
taining more  than  fourteen'  feathers,  broad  nail  to  the  middle 
toe,  fluffy  plumage,  rough  and  dark-coloured  eggs,  and  espe- 
cially from  its  peculiar  voice,  is  probably  the  most  distinct  of 
all  the  breeds.  If  any  one  of  our  breeds  has  descended  from 
some  unknown  species,  distinct  from  O,  hankiva,  it  is  probably 
the  Cochin ;  but  the  balance  of  evidence  does  not  favour  this 
view.  All  the  characteristic  differences  of  the  Cochin  breed 
are  more  or  loss  variable,  and  may  be  detected  in  a  greater  oi- 
lesser  degree  in  other  breeds.  One  sub-breed  is  coloured 
closely  like  O.  hankiva.  The  feathered  legs,  often  furnished 
with  an  additional  toe,  the  wings  incapable  of  flight,  the 
extremely  quiet  disposition,  indicate  a  long  course  of  domes- 
tication ;  and  these  fowls  come  from  China,  where  we  know 
that  plants  and  animals  have  been  tended  from  a  remote 
period  with  extraordinary  care,  and  where  consequently  we 
might  expect  to  find  profoundly  modified  domestic  races. 

Osteological  Difference. — I  have  examined  twenty-seven 
skeletons  and  fifty-three  skulls  of  various  breeds,  including 
three  of  Q.  hankiva :  nearly  half  of  these  skulls  I  owe  to  the 
kindness  of  Mr.  Tegetmeier,  and  three  of  the  skeletons  to 
Mr.  Eyton. 

The  ShuXl  differs  greatly  in  size  in  different  breeds,  being  nearly 
twice  as  long  in  the  largest  Cochins,  but  not  nearly  twice  as  broad, 
a8  in  Bantams.  The  bones  at  the  base,  from  the  occipital  foramen 
to  the  anterior  end  (including  the  guadrates  and  pterygoids),  are 
absolutely  identical  in  shape  in  all  the  skulls.  So  is  the  lower  jaw. 
In  the  forehead  slight  differences  are  often  perceptible  between  the 
males  and  females,  evidently  caused  by  the  presence  of  the  comb. 
In  every  case  I  take  the  skull  of  O.  hankiva  as  the  standard  of 
comparison.  In  four  Games,  in  one  Malay  hen,  in  an  African  cock, 
in  a  Frizzled  cock  from  Madras,  in  two  black-boned  Silk  hens,  no 
differences  worth  notice  occur.  In  three  Spanish  cocks,  the  form 
of  the  forehead  between  the  orbits  differs  considerably ;  in  one  it  is 
considerably  depressed,  whilst  in  the  two  others  it  is  rather  promi- 
nent, with  a  deep  medial  furrow ;  the  skull  of  the  hen  is  smooth. 
In  three  skulls  of  Sebright  Bantams  the  crown  is  more  globular,  and 
slopes  more  abruptly  to  the  occiput,  than  in  0,  hankiva.  In  a 
Bantam  or  Jumper  horn  Burmah  these  same  characters  are  more 
stron^y  pronounced,  and  the  supra-occiput  is  more  pointed.  In 
a  black  bantam  the  skull  is  not  so  globular,  and  the  occipital 
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foTatuen  is  very  largo,  and  has  nearly  the  same  sub-triajigtilar  out- 
line presently  to  lie  deecribed  in  Cochins ;  and  in  this  skull  the 
two  ascending  branches  of  the  preraasillary  are  overlapped  in  m 
singuli^r  manner  by  the  processes  of  tlie  naeaL  bone,  but,  as  I  haveJ 
seen  only  one  epecimeiij  some  of  these  differences  may  be  iiidividiiaLl 
Of  Cochins  and  Bmhmaa  (the  latter  a  crossed  race  approacbingJ 
closely  to  Cochins)  1  have  examined  seven  skulls;  at  the  point! 
■where  the  ascending  branches  of  the  prenmxillary  rest  on  the  frontal  f 
bone  the  surface  ia  much  depressed,  and  from  this  depression  a  deep  * 
medial  furrow  extends  backwards  to  a  -variable  distance ;  the  edgt-s 
of  this  fissure  are  rather  prominont.  as  is  the  top  of  the  skull  behirul 
and  over  the  orbits.     These  characters  are  leas  developed  in  the  i 
hena.    The  pterygoids,  and  the  processes  of  the  lower  jaw,  ami 
broader,  relatively  to  the  size  of  the  head,  than  in  G.  hanku^ ;  and 
this  is  likewise  the  ease  with  Dorkings  when  of  large  size.     The 
fork  of  the  hyoid  bone  in  Cochins  is  twice  as  wide  as  in  tr.  haDkioa^ 
whereas  the  length  of  the  other  hyoid  bones  is  only  as  three  to 


Q 


Ftg   HS^—OccipiLaL  Foramen,  of  jintufdl  Alze.    A.  WM  OUiUathaHkiHi.    K  OKfaiaCock^ 

two.  But  the  most  remarkable  character  is  the  shape  of  the 
occipital  foramen:  in  G.  ban/Hva  (A)  the  breadth  in  a  horizontal 
line  exceeds  the  height  in  a  vertical  line,  and  the  outline  is  nearly 
circular ;  whereas  in  Cochins  (B)  the  outline  is  sub- triangular,  and 
the  vertical  line  exceeds  the  horizontal  line  in  length.  This  same 
form  likewise  ocenrs  in  the  black  Bantam  above  referred  to,  and  an 
approach  to  it  may  be  seen  in  some  liorkingSj  and  in  a  slight  degree 
in  certain  other  broeds. 

Of  Dorkings  I  have  examined  three  akullfi,  one  belonging  to  the 
white-sub- breed ;  the  one  character  deserving  notice  is  the  breadth 
of  the  frontal  bones,  which^are  moderately  furrowed  in  the  middle  ; 
tbna  in  a  skull  which  was  legs  thmi  once  and  a  half  the  length  of 
that  of  G.  imnkh^,  the  breadth  between  tbe  orbits  was  exactly 
double.  Of  I.'amburf/hs  I  have  examined  four  skulls  (male  and 
female)  of  the  pencilled  sub-breed,  and  one  (male)  of  the  spangled  sub- 
breed-  the  nasal  bones  stand  remarkably  wide  apart^  but  in  a 
variable  degree;  con&e(^uentIy  narrow  membrane-covered  spa^ses 
aro  left  between  the  tips  of  the  two  ascend iiig  branches  of  the  pre- 
maxillary  bones,  which  are  rather  short,  and  between  the=te  brauehea 
and  the  nasal  bones.     The  surface  of  the  irontal  Ijouc,,  on  which  the 
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braBchea  of  the  premaxillary  rest,  is  Tory  little  depressed,  Tliese 
peculiaritiea  no  doubt  stand  m  close  relation  with  the  broad,  flfltteced 
Toee-eomb  characteristic  of  the  Hamburgh  breed. 

I  havo  examined  fourteen  skulls  of  Foltsh  and  other  cresied  breeds. 
Their  differences  are  extraordinary.  First  for  nine  ekuUs  of  dif- 
ferent eub-bieeds  of  English  Polish  fowls.  The  hemispherical  pro- 
tuberance  of  the  frontal  liones  ^*  may  be  seen  in  the  accompanying 


I 


Fig.  34.— Skulls  of  DfttUfal  aise,  \1ewod  from  above,  a.  little  obliquely.    A,  Wild  Gal^m 
danfcica.    B.  Wtiie^crciited  PolUb  Cock. 

drawingB,  in  which  (BJthe  skull  of  a  white-crested  Polish  fowl  is 
shown  obliquely  from  above,  with  the  skull  (A)  of  O.  bankiva  in  tho 
some  position,  lu  fig.  35  longitudinal  sections  are  given  of  the 
ekuU  of  a  Polish  fowl,  and,  for  comparison,  of  a  Cochin  of  the  same 
size.  The  protuberance  in  all  Polish  fowls  occupies  the  same  pcjsition 
bat  differs  much  in  size.  In  one  of  my  nine  specimens  it  was  ex- 
tremely slight.  The  degree  to  which  the  protuberance  is  ossilied 
Taries  greatly,  larger  or  smaller  porfeiouB  of  bone  being  replaced  by 
membrajie.    In  one  specimen  there  was  only  a  single  open  pore  ; 


••  Sea  Mr,  Teg^tiReierV  nccomt, 
with  woodcuts,  of  the  skull  of  Polbh 
f&VfUj  in  *  Pioc.  Zoolog,  Soc./  Nov. 
35th,  1S5S-  For  other  refereacjeSj  s^^ 
J»id.  GeoflVoy  Saint- Hilai re,  *Hist. 
Gim.  des  Anomalies,'  torn,  u  p.  287' 
VOL,   I. 


M.  C,  Dareste  Bxispe^ita  (*  Hecherclies 
suT  lct3  Cimditloas  de  la  Vie/  3cc.t 
Lille,  1893,  p.  36)  that  the  protuber- 
ance is  not  formed  hj  the  frontal 
bones^  but  hj  the  OBsificailon  of  the 
dura  mater* 
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geBtmllj^  thcro  are  maBy  variously  shaped  open  spaces,  tlie  1 
forming  an  irregular  reticulation-  A  medial,  longitudinal,  arched 
ribbon  of  bone  is  generally  retained^  but  in  one  six^cimen  there  was 
no  bone  whatever  over  the  whole  protuberance,  arid  the  Ekull,  when 
cleaned  and  viewed  from  above,  presented  the  appcurance  of  an  open 
basin.  The  change  in  the  whole  intenial  form  of  the  akull  is  sur* 
prtsingly  great.  The  brain  is  niodified  in  a  correfiponding  manner, 
OS  is  shown  in  the  two  longitudinal  sections,  which  deserve  attentive 
coniiideration.  The  npper  and  anterior  cavity  of  the  three  into 
which  the  skull  may  lie  divided,  is  the  one  which  is  so  greatly 
modified ;  it  is  evidently  much  larger  thaji  in  the  C!ochin  skull  of 
the  same  size,  and  extends  much  further  beyond  the  interorbital 
septum,  but  laterally  is  less  deep.  This  cavity^  ns  I  liear  from  Mr. 
Tegetmeier,  is  entirely  filled  witb  brain.  In  the  skull  of  the  Cochin 
and  of  alJ  ordinary  fowls  a  etrang  internal  ridge  of  bone  separate^^ 
the  anterior  from  the  central  cavity ;  but  this  ridge  is  quite  absent 
in  the  Polish  skull  here  figured.  The  shape  of  the  central  cavity  is 
circular  in  the  Polish,  and  lengthened  in  the  Cochin  stnll.  The 
shape  of  the  jjosterior  cavity,  together  with  the  position,  fd7.e,  and 
number  of  the  i^ores  for  the  nerves,  differ  much  in  these  two  skulls. 
A  pit  deeply  penetrating  the  occipital  lione  of  the  Cocliin  is  entirely 
absent  in  this  Polish  skull,  whilst  in  another  specimen  it  was  well 
developed.  In  this  second  specimen  the  whole  internal  surface  of 
the  posterior  cavity  likewise  differs  to  a  certain  extent  in  s^hape, 
1  made  sections  of  two  other  skulls, — namely,  of  a  Polish  fowl  with 
the  protuberance  singularly  little  developed,  and  of  a  Sultan  in 
which  it  was  a  little  more  developed ;  and  when  these  two  skulls 
were  placed  between  the  two  al>ove  figured  (t^g.  35),  a  perfect  gra- 
dation in  the  configuration  of  each  part  of  the  internal  surface  could 
be  traced.  In  the  Polish  skull,  with  a  small  protuberance,  tho  ridge 
between  the  anterior  and  middle  cavities  was  present,  but  low ;  and 
in  the  Sultan  this  ridge  was  replaced  by  a  narrow  furrow  standing 
on  a  broad  raised  eminence. 

It  may  naturally  be  asked  whether  these  remarlcable  modifications 
in  the  form  of  the  brain  affect  the  intellect  of  Polish  fowls ;  some 
writers  have  stated  that  they  are  extremely  stupid,  but  Bechstein 
and  Mr.  Tegetmeier  have  shown  that  this  is  by  no  means  generally 
the  case.  Nevertheless  Bechstein^  states  that  ho  had  a  Polish  hen 
which  ''  was  crazy,  and  anxiously  wandered  about  all  day  fong.'' 
A  hen  in  my  possesion  was  solitary  in  her  liabits,  aud  was  often  iso 
absorbed  in  reverie  that  she  could  be  touched ;  she  wo^  also  deficient 
in  the  most  singular  manner  in  the  faculty  of  finding  her  way^  so 
that,  if  she  strayed  a  hundred  yards  from  her  feeding-place,  she 
was  completely  lost,  and  would  then  obstinately  try  to  proceed  in  a 
wrong  direction,  X  have  received  other  and  similar  accounts  of 
Polish  fowls  appeariug  stupid  or  Imlf-idiotic/" 


**  *  Naturgeschichte  Deutschlands,' 
Bafldiii.  (1793),  3,400. 

"  Tlnj*F(eld/Ma7  llth,  1861,     I 


have  received  commaoicjitions  tci  a 
similar  effect  from  Messrs,  Brent  aad 
Tegetmeier. 


Chap.  yiL 


OfiTEOLDGIOAL  DIFFERENCES, 


277 


To  return  to  the  slcull  of  Polish  fowls.  The  poaterioi*  pari,  viewed 
oxteninlly,  differs  little  from  that  of  (L  hankim.  In  inoBt  fowla 
the  ixjstorior-kteml  process  of  the  frontal  hono  and  the  process  of 
the  sfjuamoeal  hone  run  together  and  Are  o.^sified  ne^r  thoir  ex- 
tremities :  this  union  of  the  two  hones,  however,  is  not  conetant  in 
any  hreed;  and  in  eleven  out  of  fourteen  skulls  of  crested  breeds, 
these  proceRsea  were  quite  distinet.  These  procesBes,  when  not 
united,  Instead  of  being  inclined  anterior  1 3%  as  in  all  common  breeds, 
descend  at  right  Etnglea  to  the  lower  jaw  ;  and  in  this  case  the  longer 


^^'  fJ^T^'^l'Kitudlnal  KerLfons  of  Skull,  of  aatttral  mu^^  vlew&d  latcmlly.    A,  PtUnh  Cotik 
ti.  (.ooiiu  Codt,  KlfCted  for  eomimrison  with  ttie  above  from  Ivlng  of  nearly  ibe  siatDa 

am  of  the  bony  cavity  <if  th®  ear  is  likewise  more  perpendicular, 
than  in  other  breeds.  When  the  squamosal  process  is  free  instead 
of  expanding  at  the  tip,  it  is  reduced  to  an  eattremely  fine  and 
pointed  style,  of  variable  length.  The  pterygoid  and  quadrate  bon^ 
present  no  differences-  The  palatine  hones  are  a  little  more  curred 
upwards  at  their  posterior  ends.  The  frontal  bones,  anteriorly  to 
the  protuberance,  are,  as  in  Dorkings^  yery  broad,  but  in  a  variable 
degree.  The  nasal  bones  either  stand  far  ajmrt,  as  in  Hamburghs, 
or  almost  touch  each  others  and  in  one  instance  were  ossified 
together*    Each  nasal  bone  properly  sends  out  in  front  two  long 
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processes  of  equal  lengths,  forming  &  fork;  but  in  all  the  PoUbIi 
fikuUfl,  except  one,  the  inner  prooeBe  was  c.onEidevably,  hut  in  a 
Tftriable  degree,  ehortened  and  eomewliat  upturne<^i.  In  all  the 
skulls^  except  one,  the  two  ascend ing  hranches  of  the  pi^em axillary , 
instead  of  running  np  lietween  the  processes  of  the  nasal  bones  and 
resting  on  the  ethmoid  hone,  are  much  shortened  and  terminate  in  a 
hlnnt,  somewhat  upturned  point.  In  tho^  skuUii  in  which  the 
nasftl  bones  approacli  quite  close  to  each  other  or  are  ossified 
together,  it  would  be  impossible  for  the  ascending  branches  of  the 
premaxillary  to  reach  the  ethmoid  and  frontal  bones ;  hence  we  see 
that  even  the  relative  connection  of  the  l>ones  has  been  changed. 
Apparently  in  consequence  of  the  branches  of  the  prem axillary  and 
of  the  inner  proceBSea  of  the  nasal  bones  being  somewhat  upturned, 
the  external  orifices  of  the  nostrils  are  upraised  and  assume  a 
crescentic  outline, 

I  must  still  say  a  few  words  ou  some  of  the  foteagn  Crested 
breeds.  The  skull  of  a  crested,  rumpless^  white  Tnrkish  fowl  was 
very  sliglitly  protuberant,  and  but  little  perforated ;  the  ascending 
branches  of  the  prema^tillarj  was  well  developed.  In  another 
Tnrkish  breed,  called  Ghoondooks,  the  skull  was  considerably  protu- 
berant and  pei-forated ;  the  ascending  hranclies  of  the  premaxillary 
were  so  mnch  aborted  that  they  projected  only  ^th  of  an  inch  ;  and 
the  inner  processes  of  the  nasal  lx>ne  were  so  completely  aborledj  that 
the  surface  where  they  should  have  projected  was  qui^  smooth. 
Here  then  we  see  these  two  bones  modified  to  an  extreme  degree. 
Of  Sultana  (another  Turkish  breed)  1  examined  two  skuOs ;  in  that 
of  the  female  the  protuberance  was  much  larger  than  in  the  male. 
In  both  skulls  the  ascending  branches  of  the  i>remaxillary  were  very 
short,  and  in  hotli  the  nasal  portion  of  the  inner  procasaes  of  the 
nasal  bones  were  ossified  together.  These  Sultan  skulls  differed 
from  those  of  English  Polish  fowls  in  the  frontal  bones,  anteriorly 
to  the  pTOtnheraneo,  not  l>eiug  broad. 

The  last  skull  which  I  need  deKcriho  is  a  unique  one,  lent  to  me 
by  Mr,  Tegetmeier:  it  resembles  a  Polish  skuH  in  most  of  its 
characters,  but  haa  not  the  great  frontal  protuberance;  it  has, 
however,  two  rounded  knobs  of  a  different  nature,  which  stand 
more  in  front,  above  the  laclirymal  Iwues*  These  curious  knobs, 
into  which  the  brain  does  not  enter,  are  separated  from  each  other 
by  a  deep  medial  furrow ;  and  this  is  perforated  by  a  few  loinute 
pores.  The  nasal  bones  stand  rather  wide  apart,  with  their  inner 
processes,  and  the  ascending  l^ranches  of  the  premaxillaryj  upturned 
and  shortened.  The  two  Imobs  no  donbt  supported  the  two  great 
horn -like  projections  of  the  comb. 

Prom  the  foregoing  facts  we  see  in  how  astonishing  a  manner 
some  of  the  bones  of  the  aknll  vary  in  Crested  fowls.  The  pro- 
tuberance may  certainly  be  ciillcd  in  one  sense  a  monstrosity^  as 
being  wholly  unlike  anything  observed  in  nature:  but  as  in 
ordinary  cases  it  is  not  injurious  to  the  bird,  and  as  it  is  strictly 
inherited,  it  can  hardly  in  another  sense  be  called  a  monstiudtyi 
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A  series  luaj  be  formed  commencmg  with  the  black-boaed  Silk 
fowl,  which  has  a  very  small  crest  with  the  skull  beneath  penetrated 
only  by  a  few  minute  orifices,  but  with  no  other  change  in  its 
structure;  audfrom  this  first  sta^e  we  may  proceed  to  fowls  ivith 
a  moderately  large  crest,  which  rests,  accoraSug  to  Bechstoin,  on  a 
fieshy  mass,  but  without  any  protuberance  in  the  akull.  I  may  add 
that  I  have  seen  a  similar  fleshy  or  fibrous  mass  beneath  the  tuft 
of  feathers  on  the  head  of  the  Tufted  duck ;  and  in  this  case  there 
was  no  actual  protuberance  iu  the  akull,  hut  it  bad  becouie  a  little 
more  globular.  Lastly^  when  we  come  to  fowls  with  a  largely 
developed  crest,  the  skull  becomes  largely  protuberant  and  is  per- 
forated by  a  multitude  of  irregular  open  spaces.  The  close  relation 
between  the  crest  and  the  size  of  the  bony  protuberance  is  shown  iu 
another  way ;  for  Mr.  Tegetmeier  informs  me  tliat  if  chickens  lately 
batched  be  selected  with  a  large  bony  protuberance,  when  adult 


Fig.  3G.— SknU  of  Homed  Fo'w  V  of  imtural  mi^,  vfewpd  ffoni  abovf ,  n  little  obliquely.    (In 

tUe  jMfiMaaioii  &f  Ti (jetmcler) 

they  will  have  a  large  crest.  There  can  be  no  doubt  that  in  former 
times  the  breeder  of  Polish  fowls  attended  solely  to  the  crost,  and 
not  to  the  skull ;  neyertbeless,  by  increasing  the  crest,  in  which  he  bafl 
been  wonderfully  successful,  he  has  unintentionally  made  the  skull 
protuberant  to  an  astonishing  degree;  and  through  correlation  of 
growth,  he  has  at  the  same  time  aflected  the  form  and  relatiTe  con- 
nexion of  the  preraaxillary  and  nasal  bones,  tlio  shape  of  the  orifice 
of  the  nose,  the  breadth  of  the  frontal  bones,  the  i^hape  of  the  post- 
lateral  pToce^es  of  the  frontal  and  squamosal  hones,  the  direction 
of  the  axis  of  the  bony  cavity  of  the  ear,  and  lastly  the  internal 
con  figuration  of  the  whole  skull  tegether  with  the  shape  of  the 
brain. 

Vertehr€^,^ln  G.  hmkim  there  are  fourteen  cervical,  seven  dorsal 
with  ribsj  apparently  fifteen  lumbar  and  eacral,  and  sis  caudal 
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Tertebrra ;  '^  but  the  lumbal-  aufj  Bacral  are  so  mixdi  aticliylosed  that 
I  am  not  sure  of  their  number,  and  this  makes  the  comparison  of 
the  total  number  of  ycitcbrtc  hi  tliu  several  breeds  difficult.  1  have 
spoken  of  six  csiudai  \t;itebiiE,  because  the  basal  one  is  almost 
completely  a iich closed  with  the  pelvis;  but  if  we  consider  the 
number  as  seven,  the  caudal  vertebrm  agree  in  all  the  skeletons. 
Tbe  cervical  vertebras  arc,  as  just  stated,  iu  apparance  fourteen ; 
but  out  of  twenty- three  skeletons  in  a  fit  state  for  examination,  in 
five  of  them,  namely^  in  two  Games,  in  two  pencilled  Htimburghs, 
and  in  a  Polish^  the  fourteenth  vertebra  t-ore  ribs,  which,  though 
small,  were  perfectly  developed  with  a  double  articulatioo*  The 
pro^onee  of  tliese  little  ribs  cannot  Ijg  considered  as  a  fiiet  of  much 
importance,  for  all  the  cervical  vcrtebrie  bear  representatives  of  ribs; 
but  their  development  in  the  fourteenth  vertebra  reduces  the  lizo 
of  the  passages  in  the  transverse  pitjcesees,  and  makes  this  vertebra 
exactly  like  the  first  dorsal  vertebra.  The  addition  of  these  little  ribs 
does  not  affect  the  fourteenth  cervical  alone,  for  properly  the  ribs 
ot  the  first  true  dorsal  vertebra  are  destitute  of  processes;  bat 
in  some  of  tlie  skeletons  in  which  the  fourteenth  cervical  bore 
little  ribs  the  first  pair  of  true  ribs  had  well-developed  processes* 
When  we  know  that  the  sparrow  has  only  nine,  and  tbe  swan  twenty- 
three  cervical  Tertebrse/^  we  need  feel  no  surprise  at  the  number 
of  the  cervical  vertebne  in  the  fowl  l^eingj  as  it  appearSj  variable. 

There  are  seven  dorsal  vertebr^B  bearing  ribs ;  the  first  dorsal  is 
never  anehylosed  with  the  succeeding  four,  which  are  generally 
anchylosed  together.  In  one  Sultan  fowl,  however,  the  two  first 
dorsal  vertebi'ai  were  free.  In  two  skeleton  a,  the  fifth  dorsal  was 
free ;  generally  the  sixth  is  free  (as  in  Cr\  Ictnkiva),  but  sometimes 
only  at  its  posterior  end,  where  in  contact  with  the  seventh-  Tbe 
seventh  dorsal  vertebra,  in  every  ease  excepting  in  one  Sfianisli  cock, 
was  anehylosed  with  tlie  lumbar  vertebrBe.  So  that  the  degr^  to 
which  these  middle  dorsal  vertebrsB  are  anehylosed  is  variablo. 

Seven  is  tbe  normal  number  of  true  ribs^  but  in  two  skeletons  of 
the  Sultan  fowl  (in  which  the  fourteenth  cervical  vertebra  was  not 
furnished  with  httle  ribs)  there  were  eight  pairs;  the  eighth  pair 
seemed  to  l>e  developed  on  a  vertebra  corresixtnding  with  the  first 
lumbar  in  G.  hankiva ;  the  sternal  portion  of  both  the  seventh  and 
eighth  ribs  di(J  not  reach  the  sternum.  In  four  skeletons  in  which 
tibs  were  developed  on  the  fourteenth  cervical  vertebra,  there  were^ 
when  these  cervical  ribs  arc  inchidedj  eight  pairs-  but  iu  one 
Game  cock,  in  which  the  fourteenth,  cervical  wa^s  furnished  with 
ribsj  there  were  only  six  pairs  of  true  dorsal  ribs ;  the  sixth  pair  in 
this  case  did  not  have  processe??,  and  thus  resembled  the  seventh 


"  It  appears  that  I  have  aot 
corret^tly  designated  tht^sBVeral  gtnups 
of  vertebra:,  tbr  n  great  authority,, 
Mr.  W.  K.  Parker  ('traa&act,  Zcwbg. 
Soc.,'  vol.  V.  p*  198),  spedBcK  J  6 
cerrical,  4  dorsal,  15  lambar,  atnl  C 
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following  descriptions. 

'^  Macgillivrny,  *  British  Birdfl|*T*Lr  I 
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pair  in  other  skeletons ;  in  this  Game  cock,  as  far  as  could  be 
judged  from  the  appearance  of  the  lumbar  vcrtebrsB,  a  whole  dorsal 
'  Tertebra  with  its  ribs  was  missing.  "We  thus  see  that  the  ribs 
(whether  or  not  the  little  pair  attached  to  the  fourteenth  cervical 
vertebra  be  counted)  vary  from  six  to  eight  pair.  The  sixth  pair  is 
frequently  not  furnished  with  processes.  The  sternal  portion  of 
the  seventh  pair  is  extremely  broad  in  Cochins,  and  is  completely 
ossified.  As  previously  stated,  it  is  scarcely  possible  to  count  the 
lumbo-sacral  vertebrsB;  but  they  certainly  do  not  correspond  in 
shape  or  number  in  the  several  skeletons.  The  caudal  vertebrae 
are  closely  similar  in  all  the  skeletons,  the  only  difiference  being 
whether  or  not  the  basal  one  is  anchylosed  to  the  pelvis;  they 
hardly  vary  even  in  length,  not  being  shorter  in  Cochins,  with  their 
short  tail-feathers,  than  in  other  breeds;  in  a  Spanish  cock, 
however,  the  caudal  vertebrse  were  a  little  elongated.  In  three 
rumpless  fowls  the  caudal  vertebrae  were  few  in  number,  and 
anchylosed  together  into  a  misformcd  mass. 

In  the  individual  vertebrae  the  differences  in  structure  are  very 
Blight.  In  the  atlas  the  cavity  for  the  occipital  condyle  is  either 
ossified  into  a  ring,  or  is,  as  in  Bankiva, 
open  on  its  upper  margin.  The  upper  arc 
of  the  spinal  canal  is  a  little  more  arched  j»aMar-<«r» 

in  Cochins,  in  conformity  with  the  shape  C^^^£^?9i^^  ® 
of  the  occipital  foramen,  than  in  G,  bankiva. 
In  several  skeletons  a  difference,  but  not 
of  much  importa,nce,  may  be  observed, 
which  commences  at  the  fourth  cervical 
vertebra,  and  is  greatest  at  about  the 
sixth,  seventh,  or  eighth  vertebra;  this 
consists  in  the  haemal  descending  processes 
•  being  united  to  the  body  of  the  vertebra  _,  ^  -,_^,  ^ 
byasort  of  buttress.  This  structure  may  ^&^^ht:^:;^'(::^^p, 
be  observed  in  Cochins,  Polish,  some  Ham-  a.  wild  gcuius  bankiva.  B. 
burghs,  and  probably  other  breeds;  but  Coci^inCock. 
is  absent,  or  barely  -developed,  in  Game,  Dorking,  Spanish,  Bantam, 
and  several  other  breeds  examined  by  me.  On  the  dorsal  surface 
of  the  sixth  cervical  vertebra  in  Cochins  three  prominent  points 
are  more  strongly  developed  than  in  the  corresponding  vertebra 
of  the  Game  fowl  or  G.  bankiva, 

Ftlvis.—Thia  differs  in  some  few  points  in  the  several  skeletons. 
The  anterior  margin  of  the  ilium  seems  at  first  to  vary  much  in 
outline,  but  this  is  chiefly  due  to  the  degree  to  which  the  margin 
in  the  middle  part  is  ossified  to  the  crest  of  the  vertebrae ;  the  outline, 
however,  does  differ  in  being  more  truncated  in  Bantams,  and  more 
rounded  in  certain  breeds,  as  in  Cochins.  The  outline  of  the 
ischiadic  foramen  differs  considerably,  being  nearly  circular  in 
Bantams,  instead  of  egg-shaped  as  in  the  Bankiva,  and  more 
regularly  oval  in  some  skeletons,  as  in  the  Spanish.  The  obturator 
notch  is  also  much  less  elongated  in  some  skeletons  than  in  others. 
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The  end  of  th&  pubic  boEQ  presents  the  gi^eatest  difierence;  loemg 
bavdly  enlarged  m  the  Banltiva;  oonsiderablj  and  graduallj 
enlarged  in  Ccichins,  &nd  in  a  lesser  degree  in  some  other  breeds; 
ftnd  abruptly  enlarged  in  Bantams.  In  one  Bantam  this  bone 
extended  %ery  little  beyond  the  extremity  of  the  ischium.  The 
-whole  pelvis  in  this  Utter  bird  diifertd  widely  in  its  propoitions, 
being  far  broader  proportionally  to  its  length  than  in  Bankiva, 

Sternum.— Thm  bone  is  generally  ao  much  deformed  that  it  k 
ecaicely  poesihle  to  compai'e  its  shape  strictly  in  the  sevetal  breeds. 

The  form  of  tho  triangular  ex- 
tremity of  the  lateral  processes 
differs  considerably^  being  eitber 
almost  equilateral  or  much  elon- 
gated. The  front  margin  of  the 
crest  is  more  or  less  perpendicular 
and  varies  greatly^  as  does  the 
curvature  of  the  posterior  end, 
and  the  flatness  of  the  lower 
surface.  The  outline  of  the 
manubrial  process  also  varies, 
being  wedge-shaped  in  the  Ban- 
kiva,  and  rounded  in  the  Spaniah 
breed.  The  furculum  differs  in 
being  more  or  less  arched,  aJid 
greatly,  as  may  he  seen  in  the 
accompanying  outlines,  in  the 
shape  of  the  terminal  plate ;  but 
the  shape  of  this  part  differed  a 
little  in  two  skeletons  of  the  wild 
Bankiva.  The  c^tracold  presents 
no  difference  worth  notice.  The 
smpuia  varies  in  eh  ape,  being  of 
nearly  imiform  breadth  in  Ban- 
Mva,  much  broader  in  the  middle 
in  the  Polish  fowl^  and  abruptly 
narrowed  towards  the  apex  in 
the  two  Sultan  fowls. 
I  carefully  compared  each 
separate  hone  of  the  leg  and  wing,  relatively  to  the  same  bones 
in  the  wild  Bankiva,  in  the  following  breeds,  which  I  thought  were 
the  most  likely  to  differ-  namely,  in  Cochin,  Dorking,  Spaniah, 
Polish,  Burmese  Bantam,  Frizzled  Indian,  and  black-boned  Silk 
fowls;  and  it  was  truly  surprising  to  see  how  absolutely  every 
process,  articulation,  and  pore  a|?reed,  though  tlie  hones  differed 
greatly  in  siko.  The  agreement  is  far  more  absolute  than  in  other 
part*  of  the  skeleton.  In  stating  this,  I  do  not  refer  to  the 
relative  thickness  and  length  of  the  several  bones ;  for  the  torn 
varied  considerably  in  both  these  respects.  But  the  other  limb- 
bones  varied  little  even  in  relative  length. 


F%.  3S.— Extrajnlty  t>f  the  FiuciiIa,  of 
natural  sjae*  vi^iwed  Ubemlly.  A.  Wiid 
e^ut  biinkiva.  B.  Spangled  Polish 
Fowl  C.  Spanish  Fgffl.  D,  DarkiUig 
FuwL 


Chap.  VIL  '    OSTBOLOGICAL  DIFFERENCES.  283 

Finally,  I  have  not  examined  a  sufficient  number  of  skele- 
tonn  to  say  whether  any  of  the  foregoing  differences,  except 
in  the  skull,  are  characteristic  of  the  several  breeds.  Appa- 
rently some  differences  are  more  common  in  certain  breeds 
than  in  others, — as  an  additional  rib  to  the  fourteenth  cervical 
vertebra  in  Hamburghs  and  Games,  and  the  breadth  of  the 
end  of  the  pubic  bone  in  Cochins.  Both  skeletons  of  the 
Sultan  fowl  had  eight  dorsal  vertebrsB,  and  the  end  of  the 
scapula  in  both  was  somewhat  attenuated.  In  the  skull,  the 
deep  medial  furrow  in  the  frontal  bones  and  the  vertically 
elongated  occipital  foramen  seem  to  be  characteristic  of 
Cochins;  as  is  the  great  breadth  of  the  frontal  bones  in 
Dorkings ;  the  separation  and  open  spaces  between  the  tips  of 
the  ascending  branches  of  the  premaxillaries  and  nasal  bones, 
as  well  as  the  front  part  of  the  skull  being  but  little  depressed, 
characterise  Hamburghs ;  the  globular  shape  of  the  posterior 
part  of  the  skull  seems  to  be  characteristic  of  laced  Bantams  ; 
and  lastly,  the  protuberance  of  the  skull  with  the  ascending 
branches  of  the  premaxillaries  partially  aborted,  together 
with  the  other  differences  before  specified,  are  eminently 
characteristic  of  Polish  and  other  Crested  fowls. 

But  the  most  striking  result  of  my  examination  of  the 
skeleton  is  the  great  variability  of  all  the  bones  except  those 
of  the  extremities.  To  a  certain  extent  we  can  understand 
why  the  skeleton  fluctuates  so  much  in  structure ;  fowls  have 
heen  exposed  to  unnatural  conditions  of  life,  and  their  whole 
organization  has  thus  been  rendered  variable ;  but  the  breeder 
is  quite  indifferent  to,  and  never  intentionally  selects,  any 
modification  in  the  skeleton.  External  characters,  if  not 
attended  to  by  man,— such  as  the  number  of  the  tail  and 
wing  feathers  and  their  relative  lengths,  which  in  wild  birds 
are  generally  constant, — fluctuate  in  our  domestic  fowls  in 
the  same  manner  as  the  sevei'al  parts  of  the  skeleton.  An 
additional  toe  is  a  "  point "  in  Dorkings,  and  has  become  a 
fixed  chai-acter,  but  is  variable  in  Cochins  and  Silk  fowls. 
The  colour  of  the  plumage  and  the  form  of  the  comb  are  in 
most  breeds,  or  even  sub-breeds,  eminently  fixed  characters ; 
but  in  Dorkings  these  points  have  not  been  attended  to,  and 
are  vanable.     When  any  modification  in  the  skeleton  is 
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related  to  some  external  character  wiiieh  man  values,  it  taa 
been,  iininteiitiotialiy  on  liis  part,  acted  on  by  eelectioii,  and 
has  lecom©  more  or  less  iixed.  AVe  see  this  in  the  wonderful 
protuberauce of  the  skull,  which  supports  the  cre&t  of  feathers 
in  Polish  fowls,  and  whicli  bj  correlatioo  has  affected  other 
parts  of  the  skull.  We  see  the  eame  result  in  the  two  pro- 
tuberances  which  support  the  horus  in  the  homed  fowl,  and 
in  the  flattened  shape  of  the  front  of  the  skid  I  in  Hamburgh  s 
consequent  on  their  flattened  and  broad  *'  rose -combs,"  We 
know  not  in  the  least  whether  additional  ribs,  or  the  changed 
outline  of  the  occipital  foramen,  or  the  changed  form  of  the 
scapula,  or  of  the  extremity  of  the  furculum,  are  in  any  way 
coiTclated  with  other  structures,  or  have  arisen  from  the 
changed  conditions  and  habits  of  life  t^  which  our  fowls  have 
been  subjected ;  but  there  is  no  reason  to  donbt  that  these 
various  modificatiouB  in  the  skeleton  could  be  rendered^  either 
by  direct  selection,  or  by  the  selection  of  correlated  strnctnraa, 
as  constant  and  as  characteristic  of  each  breed,  as  are  the  size 
and  shape  cjf  the  body,  the  colour  of  the  plumage,  and  the 
form  of  the  comb- 
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Judging  from  the  habits  of  onr  Eiiroixsan  gallinaceous  birds, 
GaUi^s  hiinkiva  in  its  native  haunts  would  use  its  legs  and  wings 
more  than  do  our  domestic  fowls,  which  rarely  fly  except  to  thdr 
roosts.  The  Silk  and-  tbo  Frizzled  fowls,  from  having  imperfect 
wing- feathers,  cannot  fly  at  all ;  and  there  is  reason  to  believe  that 
both  these  breeds  arc  ancient,  so  that  their  progenitors  dnrinsc 
many  generations  cannot  have  flown.  The  Cochins,  also,  fi-om  their 
short  wings  and  heavy  bodies,  can  hardly  fly  np  to  a  low  perch. 
Therefore  in  these  breeds,  especially  in  the  two  first,  a  considerable 
diminution  in  the  wing-bones  might  haYc  been  expected,  but  this  is 
not  the  case.  In  every  Bx>®cimen,  after  disarticulating  and  cleiming 
the  bones,  I  carefully  compared  the  reiative  length  of  the  two  main 
bones  of  the  wing  to  each  other,  and  of  the  two  main  bones  of  the 
leg  to  each  other,  with  those  of  G.  bankim ;  and  it  was  eurprising 
to  see  (except  in  the  case  of  the  tarsi)  how  exactly  the  sjimc  relative 
length,  had  been  retained.  This  fact  is  curious,  from  showing  how 
truly  the  proportions  of  an  organ  ruay  be  inherited,  althongh  not 
fuUy  exercised  during  many  generations.  I  then  compared  in 
several  breeds  the  length  of  the  femur  and  tibia  with  the  humerus 
and  ulna,  and  hkewise  these  same  bones  with  those  of  0.  hartkiva  ; 
the  result  was  that  the  wmg-bones  in  all  the  breeds  (except  the 
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Burmese  Jumper,  which  has  unnaturally  short  legs,  are  slightly 
shortened  relatively  to  the  leg-bones ;  but  the  decrease  is  so  slight 
that  it  may  be  due  to  the  standard  specimen  of  G.  bankiva  having 
accidentally  had  wings  of  slightly  greater  length  than  usual ;  so 
that  the  measurements  are  not  worth  giving.  But  it  deserves 
notice  that  the  Silk  and  Frizzled  fowls,  which  are  quite  incapable 
of  flight,  had  their  wings  less  reduced  relatively  to  their  legs  than 
in  almost  any  other  breed!  We  have  seen  with  domesticated 
pigeons  that  the  bones  of  the  wings  are  somewhat  reduced  in  length, 
whilst  the  primary  feathers  are  rather  increased  in  length,  and  it  is 
just  possible,  though  not  probable,  that  in  the  Silk  and  Frizzled 
fowls  any  tendency  to  decrease  in  the  length  of  the  wing-bones  from 
disuse  may  have  been  checked  through  the  law  of  compensation,  by 
iiie  decreased  growth  of  the  wing-feathers,  and  consequent  increased 
supply  of  nutriment.  The  wing-bones,  however,  m  both  these  breeds, 
are  found  to  be  slightly  reduced  in  length  when  judged  by  the 
standard  of  the  length  of  the  sternum  or  head,  relatively  to  these 
same  parts  in  G.  hanMva. 

The  actual  weight  of  the  main  bones  of  the  leg  and  wing  in  twelve 
breeds  is  given  in  the  two  first  columns  in  the  following  table.  The 
calculated  weight  of  the  wing-bones  relatively  to  the  leg-bones,  in 
comparison  with  the  leg  and  wing-bones  of  G.  hankiva,  are  given 
in  the  third  column, — the  weight  of  the  wing-bones  in  G.  hankiva 
being  called  a  hundred.^^ 

Table  I. 


Actual 

Weight  of  Wing- 

Weight 

Actual 

bones  relatively  to 

Names  of  Breeds. 

Weight  of 

the  Leg-bunes  in 

Femur 

Humerus 

comparison  with 

and 

and  Ulna. 

these  same  bones 

Tibia. 

in  G.  bankiva 

Grains. 

Grains. 

Gallus  bankiva  . .      . .  wild  male 

86 

54 

100 

1 

Cochin        male 

311 

162 

83 

2 

Dorking      male 

557 

248 

70 

3 

Spanish  (Minorca)    ..  male 

386 

183 

75 

4 

Gold-Spangled  Polish  male 
Game,  black-breasted    male 

306 

145 

75 

5 

293 

143 

77 

6 

Malay female 

231 

116 

80 

7 

Sultan male 

189 

94 

79 

8 

Indian  Frizzled  . .      . .  male 

206 

88 

67 

9 

Burmese  Jumper       ..  female 

53 

36 

108 

10 

Hamburgh  (pencilled)  male 

157 

104 

106 

11 

Hamburgh  (pencilled)  female 

114 

77 

108 

.12 

Silk  (black-boned)     ..  female 

88 

57 

103 

^*  It  may  be  well  to  fexplain  how 
the  calculation  has  been  made  for  the 
third   column.      In    G,    bankiva  the 


leg-bones  are  to  the  wing-bones  as 
86  :  54,  or  as  (neglecting  decimals) 
100  :  62;— in  Cochins  as  311  :  162,  or 
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In  the  eight  first  birds,  belonging  to  distlnot  breeds,  in  this  table, 
we  see  a  decided  reduction  in  the  weight  of  the  bones  of  the  wing* 

In  the  Indian  Frizzled  fowl,  which  cannot  fly,  the  reduction  is 
carried  to  the  greatest  extent^  namely,  to  thirty-three  per  cent,  of 
their  proper  proportional  weight.  In  the  next  fonr  birds,  including 
the  Silk  hen,  which  is  incapable  of  flight,  we  see  that  the  wings, 
relatively  to  the  leg3,  are  slightly  incre^ised  in  weight ;  but  it  shoula 
be  observed  that,  if  in  these  birds  the  legs  had  hecome  from  aBy 
cause  reduced  in  weight,  this  would  give  the  false  appearance  of 
the  wings  having  increased  in  relative  weight.  Now  a  reduction  of 
ihis  nature  Las  certainly  occurred  with  the  Bunnese  Jumper,  in 
which  the  legs  are  abnormally  short,  and  in  the  two  Hiimburghs 
and  Silk  fowl,  the  legs,  though  not  shortj  are  formed  of  remarkably 
thin  and  light  bones.  I  make  these  statements,  not  judging  by 
mere  eyesight,  but  after  having  caleulabed  the  weights  of  the  leg- 
bones  roktively  to  those  of  0.  bankiva^  according  to  the  only  two 
standards  of  comparison  which  I  could  use,  namely,  the  relative 
lengths  of  the  head  and  sternum  \  for  I  do  not  know  the  weight  of 
the  body  in  G,  hankiim^  which  would  have  been  a  better  standard- 
According  to  these  standards,  the  leg-bones  in  these  four  fowls  are 
in  a  marked  manner  far  hghter  than  in  any  other  breed.  It  may 
therefor©  be  concluded  that  in  all  cases  in  which  the  legs  have  not 
been  through  some  unknown  cause  much  reduced  in  weighty  the 
wing-bones  have  become  reduced  in  weight  relatively  to  the  leg- 
bones,  m  comparison  with  those  of  O,  bunkiva.  And  this  reduction 
of  weight  may,  I  apprehend,  safely  be  attribut'ed  to  disuse. 

To  make  the  foregoing  table  quite  satisfactory,  it  ought  to  hava 
been  shown  that  in  the  eight lirs thirds  the  Icg-bonos  have  not  actually 
increased  in  weight  out  of  due  proportion  with  the  rest  of  the  body, 
tkis  I  cannot  show,  from  not  knowing,  as  already  remarked,  the 
weight  of  the  wild  BankivaJ^  I  am  indeed  inclined  to  suspect  that 
the  leg-bones  in  the  Dorking,  No.  2  in  the  table,  are  proportionally 
too  heavy;  but  this  bird  was  a  very  large  one,  weighing  7  lb.  2  oz,, 
though  very  thin.  Its  leg-bonea  were  more  than  ten  times  as  heavy 
as  those  of  the  Burmese  Jumper !  I  tried  to  ascertain  the  length 
both  of  the  leg-bones  and  wing- bones  relatively  to  other  parts  of 
the  body  and  skeleton :  but  the  whole  organisation  in  these  birde^ 
which  have  been  bo  long  domesticated,  has  become  so  variable,  that 


as  100  :  52  \ — in  Dorkiogs  as  557  :  248, 
or  Es  100  :  44;  and  so  oa  ftjr  the 
uther  breeds.  We  thus  get  the  series 
of  lj2j  52,  44  for  the  relative  weights 
of  the  wing-bones  in  O.  hankka, 
Cochinaj.  Dorkings,  &;c-  And  now 
taking  100,  in^stead  of  62^  for  the 
weight  of  the  wing-bones  in  G.  tan^tba, 
we  get,  by  another  rule  of  three,  8iJ 
a^  thf)  weight  of  tho  wing-bone^  in 
Cochins;   70  in  the   LtcrkLngs;   find 


thini 


so  on  for  the  remainder  of  the 
column  in  the  table. 

^*  Mr*  Blyth  (in  ^Annals  Jind  M^ig. 
of  Nat.  Hist,/  2Qd  fl^ries,  toI.  1, 1848, 
p.  456)  gives  3|  lb,  as  the  w&ight  af 
a  full' grow  a  male  G.  hankka  ^  but 
fi'om  wiiat  1  hnre  seen  of  the  akius 
and  skeletons  of  Tarious  brecida^  1 
cannot  believe  that  my  two  spediuens 
Qi  G.  bankiva  could  have  weighed  so 
much. 


i 
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4 
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DO  certain  concladoiis  could  be  reached.  For  instance,  the  legs  of 
the  above  Dorking  cock  were  nearly  three-quarters  of  an  inch  too 
short  relatively  to  the  length  of  the  sternum,  and  more  than  three- 
quarters  of  an  inch  too  long  relatively  to  the  length  of  the  skull, 
in  comparison  with  these  same  parts  in  G,  bankiva. 

In  the  following  Table  11.  m  the  two  first  columns  we  see  in 
inches  and  decimals  the  length  of  the  sternum,  and  the  extreme 
depth  of  its  crest  to  which  the  pectoral  muscles  are  attached.  In 
the  third  column  we  have  the  calculated  depth  of  the  crest,  relatively 
to  ^e  length  of  the  sternum,  in  comparison  with  these  same  parts 
in  G,  hankiva,'^^ 

Table  II. 


Names  of  breeds. 

Length 
Steruum. 

Depth  of 

of 
Sternum. 

Depth  of  Crest 

relatively  to  tho 

length  of  the 

Sternum,  in 

comparison  with 

G.  bankiva. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Grallus  bankiva      ..      ..  male 

Cochin     male 

Dorking mala 

Spanish male 

Polish      male 

Game       ,      ..  male 

Malay      female 

Sultan      male 

Frizzled  hen male 

Burmese  Jumper    ..      ..  female 

Hamburgh      male 

Hamburgh      female 

SUkfowl         female 

Inches. 
4-20 
5-83 
6*95 
610 
5-07 
5-55 
510 
4-47 
4-25 
306 
5  08 
4-55 
4-49 

Inches. 
1-40 

i-ss 

1-97 
1-83 
1-50 
1-55 
1-50 
1-36 
1-20 
0-85 
1-40 
1-26 
1-01 

100 
78 
84 
90 
87 
81 
87 
.      90 
84 
81 
81 
81 
66 

By  looking  to  the  third  column  we  see  that  in  every  case  the 
dep&  of  the  crest  relatively  to  the  length  of  the  sternum,  in  com- 
parison with  G.  bankiva,  is  diminished,  generally  between  10  and 
20  per  cent.  But  the  degree  of  reduction  varies  much,  partly  in 
consequence  of  the  frequently  deformed  state  of  the  sternum.  In 
the  Silk  fowl,  which  cannot  fly,  the  crest  is  34  per  cent,  less  deep 
than  what  it  ought  to  have  been.  This  reduction  of  the  crest  in  all 
the  breeds  probably  accounts  for  the  great  variability,  before 
referred  to,  in  the  curvature  of  the  furculum,  and  in  the  shape  of  its 
sternal  extremity.  Medical  men  believe  that  the  abnormal  form  of 
the  spine  so  commonly  observed  in  women  of  the  higher  ranks 
results  from  the  attached  muscles  not  being  fully  exercised.  So 
it  is  with  our  domestic  fowls,  for  they  use  their  pectoral  muscles 


'*  The  third  celumn  is  calculated  on  the  same  principle  as  explained  in  the 
previous  foot-note,  p.  285. 
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but  little,  and,  out  of  twenty-fiye  stemuins  examiiied  by  me,  tbree 
alone  were  perfectly  j^ymraetricali  ten  were  moderately  crookod,  and 
twelve  were  deformed  to  an  extreme  degree.  Mr.  Romanes,  however, 
believes  that  the  malformation  is  duo  to  fowls  whilst  young  resting 
thoir  sternums  ou  the  aticki5!  on  which  thej  roo&t. 

Finally,  we  may  conclude  with  respect  to  the  varioua  breeds 
of  the  fowl^  that  the  main  bones  of  the  wing  have  probably 
been  shortened  in  a  very  slight  degree ;  that  they  have  certainly 
become  lighter  relatively  to  the  leg-bones  in  all  the  breeds  in 
which  the^e  latter  bones  are  not  unnaturally  short  or  deli- 
cate ;  and  that  the  crest  of  the  Btei-uiim,  to  which  the  pectoral 
niusclea  are  attached,  has  invariably  become  less  prominent, 
the  whole  sternum  being  also  extremely  Hable  to  deformity- 
These  results  we  may  attribute  to  the  lessened  use  of  the 
wings- 
Go  rre/a^io»  of  GroiDth.—l  will  here  sum  up  the  few  facts 
which  I  have  collected  on  this  obscure,  but  important,  subject. 
In  Cochin  and  Game  fowls  there  is  perhaps  some  relation 
between  the  colour  of  the  plumage  and  the  darkness  of  the 
egg-shelL  In  Snltans  the  additional  sickle -feat  hers  in  the 
tail  are  apparently  related  to  the  general  redundancy  of  the 
plumage,  as  shown  by  the  feathered  lege,  large  crest,  and 
board.  In  two  tailless  fowls  which  I  examined  the  oil-gland 
was  abc>rted,  A  large  crest  of  feathers,  as  Mr.  Tegetmeier 
has  remarked,  seems  alwaj^e  accompanied  by  a  gi^eat  dimi- 
nution or  almost  entire  absence  of  the  comb.  A  largo  beard 
is  similarly  accompanied  by  diminished  or  absent  wattles. 
These  latter  cases  apparently  come  under  the  law  of  com- 
pensation or  balaucemeut  of  gi-ow^th.  A  large  beard  beneath 
the  lower  jaw  and  a  large  top-knot  on  the  sknll  often  go 
together.  The  comb  when  of  any  peculiar  shape,  as  with 
Homed,  Spanish,  and  Hamburgh  fowls,  affects  in  a  corre- 
spending  manner  the  underlying  skull ;  and  wc  have  Keen 
how  wonderfully  tliis  is  the  case  w^ith  Crested  fowls  when 
the  crest  is  largely  developed.  With  the  protuberance  of  the 
frontal  bones  the  shape  of  the  internal  surface  of  the  skuli 
and  of  the  brain  is  greatly  modified.  The  presence  of  a  crcfet 
influences  in  some  unknown  way  tbo  development  of  the 
ascending  branches  of  the   premaxillary  bone^  and  of  the 
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inner  processes  of  the  nasal  bones ;  and  likewise  the  shape  of 
the  external  orifice  of  the  nostrils.  There  is  a  plain  and 
curious  correlation  between  a  crest  of  feathers  and  the  im- 
perfectly ossified  condition  of  the  skull.  Not  only  does  this 
hold  good  with  nearly  all  crested  fowls,  but  likewise  with 
tufted  ducks,  and  as  Dr.  Giinther  informs  mo  with  tufted 
geese  in  Germany. 

Lastly,  the  feathers  composing  the  crest  in  male  Polish 
fowls  resemble  hackles,  and  differ  greatly  in  shape  from  those 
in  the  crest  of  the  female.  The  neck,  wing-coverts,  and  loins 
in  the  male  bird  are  properly  covered  with  hackles,  and  it 
would  appear  that  feathers  of  this  shape  have  spread  by 
correlation  to  the  head  of  the  male.  I'his  little  fact  is  in- 
teresting ;  because,  though  both  sexes  of  some  wild  gallina- 
ceous birds  have  their  heads  similarly  ornamented,  yet  there 
is  often  a  diflference  in  the  size  and  shape  of  feathers  forming 
their  crests.  Furthermore,  there  is  in  some  cases,  as  in  the 
male  Gold  and  in  the  male  Amherst  pheasants  (P.  pidus  and 
amiterstice),  a  close  relation  in  colour,  as  well  as  in  structure, 
between  the  plumes  on  the  head  and  on  the  loins.  It  would 
therefore  appear  that  the  same  law  has  regulated  the  state  of 
the  feathers  on  the  head  and  body,  both  with  species  living 
under  natural  conditions,  and  with  birds  which  have  varied 
ander  domestication. 
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DUCK— GOOSE— PEACOCK— TURKEY — GUINEA-FOWI^CAIfAKY- 
BIRD — ^GOLD-FISH — MI  V^E^BE  E3^ — SI  LK-MOTHS. 

DUCKS^  SEVEllAL  MREEIJ3  OF — PKOGEESa  OF  UOMEiiTlCATlON — OBIGIX  &~ 
FnOJl  THE  COMMOIf  WILD-urCK— UIFFEEENCES  IN  THE  DIFTEEHyT  BBEEUfi 
^OSTEOLOGICAl.  IHFFER£NCEe~EFFECTS  OF  V&E  AJfD  DISUSE  OX  TE£ 
LIMB-JiONES, 

GOOSE,  AACLENTLY  POalESTlCATED— I41TLE  VABIATION  OF— SEBAffTOPOL 
BBEED. 

PEACOCK^  ORIGIN  OF  BLACK'BHOUUIKHED   BHEED. 

TUEEEY^  BEEEI53  OF — CHOSSED  WITH  THE  UNITED  STATES  IPEClEi— 
EFFECTS  OF   CLIMATE  ON. 

GUINEA-FOWL,  CANAHY-BCKD,  GOLD-FISH,  HIVE-BEES- 

SILK-MOTHS,  BFECIES  AND  BREEDS  OF^ANCIENTLT  DOMESTICATED^ 
CABE  LN  TKEllt  SELECTION— DIlTEKENCEa  IN  THE  DIFFERENT  RACES — OT 
THE  EOG,  CATERPILLAR,  AND  COCOON  STATES— INHERITANCE  OP  CHA- 
BACTERS— IMPERFECT  WINGS — LOST  IXSTDTCTS — CORRELATED  CHARACTERS. 

I  WILL,  as  in  previous  cases^  first  briery  describe  the  chief 
domestic  breeds  of  the  duck; — 

Bbeed  1.  Common  D&mesiic  Duck. — Varies  much  in  colour  and 
iu  proportions,  and  differs  in  instiucts  and  disposition  from  the 
wild  duck.  There  ate  severQl  Kub-breeds:— (1)  The  Aylesbury,  of 
great  size,  white,  with  pale-yellow  beak  and  legs ;  abdominal  dermal 
sack  largely  developed.  (i3)  The  Eouen^  of  great  si^e,  coloured  Uka 
the  wild  doick,  with  green  or  mottled  beak ;  dermal  sack  largely 
developed.  (B)  Tufted  Duck,  with  a  large  top-knot  of  fine  downy 
featherSj  stipported  on  a  fiesby  nmss,  with  the  Bkull  perforatea 
beueatli.  The  top-knot  in  a  duck  M^iicb  I  imi^rted  from  Holland 
was  two  and  a  half  inches  in  diameter.  (4)  Lahrador  (or  Canadian^ 
or  Buenos  Ayrcs,  or  East  Indian) ;  plumage  entirely  bloxik ;  beak 
broader,  relatively  to  its  length,  than  in  the  wild  duck ;  eggs  slightly 
tinted  with  black.  This  sub-breed  perhaps  ought  to  bo  ranked  og 
a  breed ;  it  includes  two  sub- varieties,  ontj  ts^  large  as  the  common 
doEQOstic  duck,  which  I  have  kept  aUve^  and  the  other  sioaller  and 
often  capable  of  flight,*  I  presume  it  is  tlus  latter  sub*varioty 
which  has  been  described  in  France  ^  as  flying  well,  being  rather 
wildj  and  when  cooked  hating  the  flavour  of  the  wild  duck ;  never- 


»  ^Poultry  Chroiikle'(lS54XvE>l. 
li,  p.  91,  and  vol,  L  p.  330* 


a  Dr.  Turral,  in  *  BulL  Soc,  d'Ac- 
climat.,'  ti'in.  viL  1860^  p»  54  L 
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theless  this  snb-Tariety  is  polygamous,  like  other  domesticaied 
ducks  and  unlike  the  wild  duck.  These  black  Labrador  ducks 
breed  true ;  but  a  case  is  given  by  Dr.  Turral  of  the  French  sub- 
Tariety  producing  young  with  some  white  feathers  on  the  head  and 
neck,  and  with  an  ochre-coloured  patch  on  the  breast. 

Breed  2.  Hook-hilled  Duck, — This  bird  presents  an  extraordinary 
appearance  from  the  downward  curvature  of  the  beak.  The  head  is 
often  tufted.  The  common  colour  is  white,  but  some  are  coloured 
like  wild  ducks.  It  is  an  ancient  breed,  having  been  noticed  in 
1616.'  It  shows  its  prolonged  domestication  by  almost  incessantly 
laying  eggs,  like  the  fowls  which  are  called  everlasting  layers.* 

Bbked  3.  Call  Duck. — Remarkable  from  its  small  size,  and  from 
the  extraordinary  loquacity  of  the  female.  Beak  short.  These 
birds  are  either  white,  or  coloured  like  the  wild  duck. 

Breed  4.  Penguin  Duck. — This  is  the  most  remarkable  of  all  the 
breeds,  and  seems  to  have  originated  in  the  Malayan  archipelago. 
It  walks  with  its  body  extremely  erect,  and  with  its  tiiin  neck 
stretched  straight  upwards.  Beak  rather  short.  Tail  upturned, 
including  only  18  feathers.    Femur  and  metatarsus  elongated. 

Almost  all  naturalists  admit  that  the  several  breeds  are 
descended  from  the  common  wild  duck  (Anas  hoschas) ;  most 
fanciers,  on  the  other  hand,  take  as  usual  a  very  different 
view.^  Unless  we  deny  that  domestication,  prolonged  during 
centuries,  can  affect  even  such  unimportant  characters  as 
colour,  size,  and  in  a  slight  degree  proportional  dimensions 
and  mental  disposition,  there  is  no  reason  whatever  to  doubt 
that  the  domestic  duck  is  descended  from  the  common  wild 
species,  for  the  one  differs  from  the  other  in  no  important 
character.  We  have  some  historical  evidence  with  respect  to 
the  period  and  progress  of  the  domestication  of  the  duck.  It 
was  unknown®  to  the  ancient  Egyptians,  to  the  Jews  of  the 
Old  Testament,  and  to  the  Greeks  of  the  Homeric  period. 
About  eighteen  centuries  ago  Columella  ^  and  Yarro  speak  of 

»  Willughby's    *  Ornithology,*     by  »  Rev.   E.  S.    Dixon,  *  Ornamental 

Ray,   p.   381.      This    breed   is    also  and    Domestic    Poultry*   (1848),    p. 

figured    by  Albin,   iu    1734,   in  his  117.     Mr.  B.  P.  Brent,  in  *  Poultry 

*Nat.  Hist,  of  Birds,'  vol.  ii.  p.  86.  Chronicle,'  vol.  iii.,  1855,  p.  512. 

*F.  Cuvier, in* Annalesdu Museum,'  *  Crawfurd    on   the    *  Relation   of 

tom.  ix.  p.   128,  says  that  moulting  Domesticated  Animals  to  Civilisation,' 

and  incubation  alone  stops  these  ducks  read  before  the  Brit.  Assoc,  at  Oxford, 

laying.      Mr.  B.  P.  Brent   makes  a  1860. 

similar  remark  in  the  *  Poultry  Chro-  '  Dureau  de  la  Malle,  in  *  Annales 

nicle,'  1855,  vol.  iii.  p.  512.  des  Sciences  Nat.,*  tom.  xvii.  p.  164; 
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the  necessity  of  keeping  ducke  in  netted  enclosures  like  other 
wild  fowl,  so  tliat  at  this  period  there  was  danger  of  their 
flying  away.  Mureover,  the  plan  recommended  by  Columella 
to  those  who  wish  to  increatie  their  stock  of  ducks,  namely* 
to  collect  the  t^gu  of  the  wild  bird  and  to  place  them  under 
a  hen,  shows,  as  Mr.  Dixon  remarks,  '*that  the  duck  had 
not  at  this  time  become  a  naturalized  and  prolihc  inmate  of 
the  Eoman  poultry-yard,'*  The  origin  of  the  domestic  dAck 
li'om  the  wild  species  is  recognised  in  nearly  every  language 
of  Europe,  as  Aldiovandi  long  ago  remark ei5,  by  the  same 
name  being  applied  to  both.  The  wild  duck  has  a  wide 
range  ftom  the  Himalayas  to  North  America.  It  orossefi 
readily  with  the  domestic  birdj  and  the  crossed  offspring  are 
perfectly  fertile. 

Both  in  J^orth  America  and  Europe  the  ^\ild  duck  has  been 
found  easy  to  tame  and  breed.  In  Sweden  this  experiment 
was  carefully  tried  by  Tihnrtius;  he  succeeded  in  rearing 
wild  ducks  for  three  generations,  but,  though  thej  were 
treated  like  common  ducks,  they  did  not  vary  even  in  a 
siogle  feather.  The  young  birdB  suflered  from  being  allowed 
to  swim  about  in  cold  water,*  as  is  known  to  be  tho  case, 
though  the  fact  is  a  strange  one,  with  the  young  of  the 
common  domestic  duck.  An  accurate  and  well-known  ob- 
lser^'er  in  England  ^  has  described  in  detail  his  often  repeated 
and  successful  experiments  in  domesticating  the  wild  duck- 
Young  birds  are  easily  reared  from  eggs  hatched  under  a 
bantam ;  but  to  succeed  it  is  indispensable  not  to  place  the 
eggs  of  both  the  wild  and  tamo  duck  under  the  same  hen, 
for  in  this  case  "  the  young  wild  ducks  die  off,  leaving  their 
more  hardy  brethren  in  undisturbed  possession  of  their  foster- 
mother's  care.     The  difference  of  habit  at  the  onset  in  the 


and  torn,  x2cL  p.  35*  Rer.  E.  S, 
Diion,  *Oraameiital  Poultry,' p.  118- 
Tame  ducks  were  uot  known  in  Aris- 
totle's time,  as  remarked  by  Volz,  in 
his  *  Beltriige  zur  Kulturgesdiiohte,' 
1852,  s.  78. 

*  I  quote  thii  aucouut  from  *  Die 
tlnten-  und  Sthwanenzucht/  Ulm, 
1828,  s.  143.  Se^  Auduboti's  *  Oi'nitbo- 
logical  Biography/  voL  iii.  p»  168,  on 


the  taming  of  duvks  ou  tlie  MisiiaaippL 
For  the  same  fact  in  Eagiaad,  s^  11  r- 
Waterton  in  Lomdon's  Mag.  O'f  NaL 
HisL,'  vol.  viii.  1835,  p.  642  |  and 
Mr.  St.  John,  ''  Wild  Sports  nrnl  Knl. 
Hist,  of  the  Highlaads/  18W.  p.  1 29. 
**  Mr,  E.  Hewitt,  iii  *  Journal  of 
Horticulture,'  1862,  p.  773  j  «nd 
1B63,  p.  39. 
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newly-hatched  ducklings  almost  entails  *such  a  result  to  a 
certainty."  The  wild  ducklings  were  from  the  first  quite 
tame  towards  those  who  took  care  of  them  as  long  as  they 
wore  the  same  clothes,  and  likewise  to  the  dogs  and  cats  of 
the  house.  They  would  even  snap  with  their  beaks  at  the 
dogs,  and  drive  them  away  from  any  spot  which  they  coveted. 
But  they  were  much  alarmed  at  strange  men  and  dogs. 
Differently  from  what  occurred  in  Sweden,  Mr.  Hewitt  found 
that  his  young  birds  always  changed  and  deteriorated  in 
character  in  the  course  of  two  or  three  generations ;  not- 
withstanding that  great  care  was  taken  to  prevent  their 
crossing  with  tame  ducks.  After  the  third  generation  his 
birds  lost  the  elegant  carriage  of  the  wild  species,  and  began 
to  acquire  the  gait  of  the  common  duck.  They  increased  in 
size  in  each  generation,  and  their  legs  became  less  fine.  The 
white  collar  round  the  neck  of  the  mallard  became  broader 
and  less  regular,  and  some  of  the  longer  primary  wing-feathers 
became  more  or  less  white.  When  this  occurred,  Mr.  Hewitt 
destroyed  nearly  the  whole  of  his  stock  and  procured  fresh 
eggs  from  wild  nests ;  so  that  he  never  bred  the  same  family 
for  more  than  five  or  six  generations.  His  birds  continued 
to  pair  together,  and  never  became  polygamous  like  the 
common  domestic  duck.  I  have  given  these  details,  because 
no  other  case,  as  far  as  I  know,  has  beeu  so  carefully  re- 
corded by  a  competent  observer  of  the  progress  of  change 
in  wild  birds  reared  for  several  generations  in  a  domestic 
condition. 

From  these  considerations  there  can  hardly  be  a  doubt  that 
the  wild  duck  is  the  parent  of  the  common  domestic  kind ; 
nor  need  we  look  to  other  species  for  the  parentage  of  the 
more  distinct  breeds,  namely.  Penguin,  Call,  Hook-billed, 
Tufted,  and  Labrador  ducks.  I  will  not  repeat  the  arguments 
used  in  the  previous  chapters  on  the  improbability  of  man 
having  in  ancient  times  domesticated  several  species  since 
become  unknown  or  extinct,  though  ducks  are  not  readily 
exterminated  in  the  wild  state; — on  some  of  the  supposed 
parent-species  having  had  abnormal  characters  in  comparison 
with  all  the  other  species  of  the  genus,  as  with  Hook-billed 
and  Penguin  ducks ; — on  all  the  breeds,  as  far  as  is  known 
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"being  fertile  together ;  ^^ — on  all  the  "breeds  having  the  same 
general  disposition,  instinct,  &c.  But  one  fact  bearing  on 
this  question  may  be  noticed  :  in  the  great  duck  fkniTly,  on© 
epeciea  alone^  namely,  the  male  of  A.  hosehas,  has  ita  four 
middle  tail-feathers  curled  upwardly;  now  in  every  one 
of  the  above-named  domestic  breeds  these  curled  featherii 
exist  I  and  on  the  supposition  that  they  are  descended  from 
distinct  species,  we  must  assume  that  man  formerly  bit 
upon  species  all  of  which  had  this  now  unique  character. 
Moreover,  sub  varieties  of  each  breed  are  coloured  almost 
eatactly  like  the  wild  duck,  as  I  have  seen  with  the 
largest  and  smallest  breeds,  namely  Eouens  and  Call  ducks, 
and,  as  Mr.  Brent  states, ^^  is  the  case  with  Hook  billed 
ducks-  This  gentleman,  as  he  informs  me,  crossed  a  white 
Aylesbury  drake  and  a  black  Labrador  duck,  and  some  of 
the  ducklings  as  they  grew  up  assumed  the  plumage  of  the 
wild  duck. 

With  respect  to  Penguins,  I  have  not  seen  many  specimens, 
and  none  were  coloured  precisely  like  the  wild  duck ;  but  Sir 
James  Brooke  sent  me  three  skins  from  Lombok  and  Bali,  in 
the  Malayan  archipelago  j  the  two  females  were  paler  and 
more  rufous  than  the  wild  duck,  and  the  drake  difiered  in 
having  the  whole  under  and  upper  surface  (excepting  the 
neok,  tail-coverta,  tail,  and  wings)  sOver-grey,  finely  pencilled 
with  dark  lines,  cloEely  like  certain  parts  of  the  plumage  of 
the  wild  mallard.  But  I  found  this  drake  to  be  identical  in 
every  feather  with  a  variety  of  the  common  breed  procured 
from  a  farm-yard  in  Kent,  and  I  have  occasionally  elsewhere 
seen  similar  specimens.  The  occurrence  of  a  duck  bred  under 
so  peculiar  a  climate  as  that  of  the  Malayan  archipelago, 
where  the  wild  species  does  not  exist,  with  exactly  the  same 


^^  1  have  met  with  BflTeral  &tate< 
meats  on  the  fertility  of  the  several 
breeds  when  crossed.  Mr.  Yarrell 
assured  me  that  Call  and  common 
ducks  are  perfectly  fertile  together* 
I  crossed  Hook-billei  and  common 
duckS}  and  a  P^ngQin  and  Labrador, 
and  the  crossed  Dacks  were  quite 
krUUf  tlmngh  the/  were  not  bred 


inhr  fff,  no  that  the  exp«rimemt  w/a 
not  fully  tried*  Some  half-bred 
Penguins  i*nd  Labrador^  were  again 
crossed  with  Petiguin:^^  and  sub^- 
(|uaQtly"bred  by  me  inUr  $r^  and  ihcy 
were  extremely  fertile* 

"  ^Poaltrv  Chrooicle,'   1855,  Toi 
iii.  p.  512. 
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plumage  as  may  oocasionally  be  seen  in  our  farm-yards,  is  a 
fact  worth  notice.  Nevertheless  the  climate  of  the  Malayan 
archipelago  apparently  tends  to  cause  the  duck  to  vary  much, 
for  ZoUinger,^^  speaking  of  the  Penguin  breed,  says  that  in 
Lombok  "  there  is  an  unusual  and  very  wonderful  variety  of 
ducks."  One  Penguin  drake  which  I  kept  alive  differed  from 
those  of  which  the  skins  were  sent  me  from  Lombok,  in 
having  its  breast  and  back  partially  coloured  with  chestnut- 
brown,  thus  more  closely  resembling  the  Mallard. 

From  these  several  facts,  more  especially  from  the  drakes 
of  all  the  breeds  having  curled  tail-feathers,  and  from  certain 
sub-varieties  in  each  breed  occasionally  resembling  in  general 
plumage  the  wild  duck,  we  may  conclude  with  confidence 
that  all  the  breeds  are  descended  from  A.  hoschns, 

I  will  now  notice  some  of  the  peculiarities  characteristic  of  the 
seTeral  breeds.  The  eggs  vary  in  colour;  some  common  ducks 
laying  pale-greenish  and  others  quite  white  eggs.  The  eggs  which 
are  first  laid  during  each  season  by  the  black  Labrador  duck,  are 
tinted  black,  as  if  rubbed  with  ink.  A  good  observer  assured  me 
that  one  year  his  ducks  of  this  breed  laid  almost  perfectly  white 
eggs.  Another  curious  case  shows  what  singular  variations  some- 
times occur  and  are  inherited;  Mr.  HanselP'  relates  that  he  had 
a  common  duck  which  always  laid  eggs  with  the  yolk  of  a  dark- 
brown  colour  like  melted  glue ;  and  the  young  ducks,  hatched  from 
these  ^s^  laid  the  same  kind  of  eggs^  so  that  the  breed  had  to  be 
destroyed. 

The  Hook-billed  duck  is  highly  remarkable  (see  fig.  of  skull, 
woodcut  No.  39);  and  its  peculiar  beak  has  been  inherited  at 
least  since  the  year  1676.  This  structure  is  evidently  analogous 
witti  tiiat  described  in  the  Bagadotten  carrier  pigeon.  Mr.  Brent " 
says  that>  when  Hook-billed  ducks  are  crossed  with  common  ducks, 
"many  young  ones  are  produced  with  the  upper  mandible  shorter 
than  the  lower,  which  not  unfrequently  causes  the  death  of  the 
bird."  With  ducks  a  tuft  of  feathers  on  the  head  is  by  no  means  a 
rare  occurrence ;  namely,  in  the  True-tufted  breed,  the  Hook-billed, 
the  common  farm-yard  kind,  and  in  a  duck  haying  no  other  pecu- 
liarity which  was  sent  to  me  from  the  Malayan  archipelago.  The 
tuft  is  only  so  far  interesting  as  it  affects  the  skull,  which  is  thus 
rendered  slightly  more  globular,  and  is  perforated  by  numerous 
apertures.     Call  ducks  are  remarkable  from  their  extraordinary 


»  'Journal  of  the  Indian  Archi-      (1849-1850),  p.  2353. 
pelago,'  Tol.  T.  p.  334.  "  *  Poultry  Chronicle,'  1855,  vol. 

"  *  The    Zoologist,'  vols,  vii.,  viii.       iii.  p.  512. 
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loquacity :  tlie  dnxke  only  Iuss^sb  like  common  drakes  j  nevertbele^B, 
wlien  paired  with  tlie  common  ducki  he  transmits  to  hia  female 
offspring  ft  strong  quacking  tendency.  This  loquacity  seems  at 
first  ft  -surprising  character  to  have  been  acqnired  under  domesti* 
cation.  Bat  the  voice  varies  in  the  different  breeds;  Mr.  Brent** 
says  that  Hook-billed  ducks  are  Tcry  loquacious,  and  that  Rouens 
utter  a  "dull,  loud,  and  monotonous  cry,  easily  distinguishable  by 
an  exporienecd  ear,''  As  the  loquacity  of  ihc  Call  duck  is  highly 
seryiceahle,  these  birds  being  ufied  in  decoy r,  this  quahty  may  have 
been  increased  by  selection.  For  imfanee,  Colonel  Hawker  Bays,  if 
young  wild  ducks  cannot  be  got  for  a  decoy,  "  by  way  of  make-shift, 
selml  tame  birds  wliicb  are  the  most  clamorous,  even  if  their  colour 
should  not  be  liko  that  of  wild  ones."  *^  It  haa  been  erroneously 
asserted  that  Call  ducks  hatch  their  eggs  in  loss  time  than  common 
ducks.  *^ 

The  Penguin  duck  is  the  moat  remarkable  of  all  the  breeds ;  the 
thin  neck  and  body  are  carried  ev^t;  the  wings  are  small ;  the  tail 
is  upturned ;  and  the  thigh-bones  and  metatarsi  are  considerably 
lengtiiened  in  proportion  with  the  same  bones  in  the  wild  ducL 
In  live  specimens  examined  by  me  there  were  only  eighteen  tail- 
feathers  instead  of  twenty  as  in  the  wild  duek ;  but  I  have  also 
found  only  eighteen  and  nineteen  tail-feathers  in  two  Labrador 
ducks.  On  the  middle  toe.  in  three  specimens,  there  were  twenty- 
seven  or  twenty-eight  scutellsB,  whereas  in  two  wild  ducks  there  were 
thirty-one  and  thirty- two.  The  Penguin  when  crossed  transmits 
with  much  power  its  peculiar  form  of  body  and  gait  to  its  offspring ; 
^;his  was  manifest  with  some  hybrids  raised  in  the  iSoologicai 
Gardens  between  one  of  these  birds  and  the  Egyptian  goo^^" 
(Anser  cEgi/piiactts),  and  like  wise  with  some  mongrels  which  I 
raised  between  the  Pengmn  and  Labrador  duck.  1  am  not  much 
surprised  that  some  writers  should  maintain  that  this  breed  must 
be  descended  from  an  unknown  and  distinct  species ;  but  from  the 
reasons  already  assigned,  it  seems  to  me  far  more  probable  that  it 
is  the  descendant,  much  modified  by  domestication  under  an 
unnatural  climate,  of  Anas  hof^chis. 

Osttdogical  VharacUfB  — The  skulls  of  the  several  breeds  differ 
frou)  each  other  and  from  the  skull  of  the  wild  duck  in  very  little 
except  in  the  proportional  length  and  curvature  of  the  premaxil- 
larieif.  These  latter  bones  in  the  Call  duck  are  shorty  and  a  line 
drawn  from  theu  extremities  to  the  summit  of  the  skuU  is  nearly 
straight,  instead  of  being  concave  as  in  the  common  duck ;  so  that 


^*  '  Poultry  ChroaiclV  vol.  iiL 
Ig.'jfl,  p.  312.  With  re&pect  to  Rtitiens, 
»cs  ditto,  Fol.  i.,  1854,  p.  167, 

^*  Col.  Hawker's  '  lastirtictjoas  to 
young  Sportsraea/  qx» cited  by  Mr. 
Dixon  ia  his  ^  OmaTXitintal  Poultry/ 
p.  125. 


»'  *  Cottage  Gfli'deDer,*  April  &th* 
1861. 

"  These  hybrids  have  been  describwl 
by  M.  St'lYS'Longchamps  in  tha 
*  Bulletins  (torn.  xiL  No  10)  Acfflf. 
Rov*  da  Brujcelles.* 
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the  skull  resembles  that  of  a  small  goose.  In  the  Hook-billed  duck 
(tig.  39),  these  same  bones  as  well  as  the  lower  jaw  curve  down- 
wards in  a  most  remarkable  manner,  as  represented.  In  the 
Labrador  duck  the  premaxillaries  are  rather  broader  than  in  the 
wild  duck ;  and  in  two  skulls  of  this  breed  the  yertical  ridges  on 
each  side  of  the  supra-occipital  bone  are  very  prominent.  In  the 
Penguin  the  premaxillaries  are  relatively  shorter  than  in  the  wild 
duck;  and  the  inferior  points  of  the  paramastoids  more  prominent. 
In  a  Dutch  tufted  duck,  the  skull  under  the  enormous  tuft  was 
slightly  more  globular  and  was  perforated  by  two  large  apertures ; 
in  this  skull  the  lachrymal  bones  were  produced  much  further 
backwards,  so  as  to  have  a  different  shape  and  nearly  to  touch  the 
post.  lat.  processes  of  the  frontal  bones,  thus  almost  completing  the 
bony  orbit  of  the  eye.    As  the  quadrate  and  pterygoid  bones  are  of 


Fig  39.— Skulls,  viewed  laterally,  reduced  to  two-thirds  of  the  natural  size. 
B.  Hook-billed  Duck. 


A.  Wild  Dock. 


such  complex  shape  and  stand  in  relation  with  so  many  other 
bones,  I  carefully  compared  them  in  all  the  principal  breeds ;  but 
excepting  in  size  they  presented  no  difiference. 

f^ertebroe  and  Bibs. — ^In  one  skeleton  of  the  Labrador  duck  there 
were  the  usual  fifteen  cervical  vertebrsB  and  the  usual  nine  dorsal 
vertebrsB  bearing  ribs;  in  the  other  skeleton  there  were  fifteen 
cervical  and  ten  dorsal  vetebrse  with  ribs ;  nor,  as  far  as  could  be 
judged,  was  this  owing  merely  to  a  rib  having  been  developed  on 
the  first  lumbar  Tertebra;  for  in  both  skeletons  the  lumbar 
vertebrsB  agreed  perfectly  in  number,  shape,  and  size  with  those  of 
the  wild  duck.    In  two  skeletons  of  the  Call  duck  there  were 


298 


BOMESTIC   DUCKS. 


Chap  YUl, 


fifteen  cervical  and  nine  dorsal  vertebrB8 ;  m  a  third  skeleton  small 
ribs  we  10  attached  to  the  so-called  fiftseuth  cerTical  vertebra, 
inakiiig  ten  pairs  of  ribs  \  but  tbese  ten  ribs  do  not  correspond,  or 
arise  Irom  the  same  vertebra,  "with  the  ten  in  the  above-mentioned 
Labrador  duck,  lu  the  Call  duck,  which  had  small  ribs  attacked  ^J 
to  the  bfteenth  cervical  vertebra,  the  hmuml  spiu^  of  the  thirteenth  ^M 
and  fourteentli  (cervical)  and  of  the  seventeenth  (dorsal)  vertebi^  ^ 
corresponded  with  the  spines  on  the  foorteenthj  fifteenth,  and 
eigbteoutli  vei-tebroe  of  the  wild  duck:  so  that  each  of  these 
yertebne  had  acquired  a  structure  proper  to  one  posterior  to  it  in 

position.  In  the  eighth  cefTieal 
vertebra  of  this  same  Gall  duck 
(fig.  40,  B),  the  two  branches  of  the 
hsemal  spine  stand  mnch  closer 
together  than  in  the  wild  duck 
(A),  and  the  descending  hfiBmal 
proceBsea  arc  much  shortened* 
In  the  Penguin  duck  the  neck 
from  its  thinness  and  erectueea 
falsely  appears  (as  ascertained  bj 
measurement)  to  be  much  elcm- 
gated,  but  the  cervical  and  dorsal 
vertebrae  present  no  difference; 
the  posterior  dorsal  vertebra, 
however,  are  more  completely 
anchylosed  to  the  pelvis  than  in 
the  wild  duck.  The  Ajlesbury  j 
dnck  has  fifteen  cervical  aad  tea 
dorsal  vertebr®  fiamished  with 
ribs,  but  the  same  number  of 
lumbar,  sacral,  and  caudal  verte- 
brce,  as  far  as  eonld  be  traced,  as 
in  the  wild  duck.  The  cervical 
vertebra  in  this  same  dnck  (fig. 
40,  D)  were  mnch  broader  and  thicker  relatively  to  their  length  than 
in  the  wild  (C) ;  so  much  so,  that  I  have  thonght  it  worth  while  te 
give  a  sketch  of  the  twelfth  cervical  vertebra  in  these  two  birds. 
From  the  foregoing  statements  we  sea  that  the  fifteenth  cervical 
vertebra  occasionally  becomes  modified  into  a  dorsal  vertebra,  m  I 
when  this  occurs  all  the  adjoining  vertebr©  are  modified.  We  also 
see  that  an  additional  dorsal  vertebra  bearing  a  rib  is  occasi->n(il!y 
developed,  the  number  of  the  cervical  and  lumbar  vertebrre 
apparently  remaining  the  same  as  tisual. 

I  examined  the  bony  enlargement  of  the  trachea  in  the  males  of 
the  Penguin,  Call,  Kook-billed,  Labrador,  and  Aylesbury  breeds;, 
and  in  all  it  was  identical  in  Bhape.  1 

The  pdiHs  is  remarkably  uniform  ;  but  in  the  skeleton  of  the 
Hook-billed  duck  the  anterior  part  is  tnueb  bowed  inwards ;  in  the 
Aylesbury  and  some  other  breeds  the  ischiadic  foramen  is  kaa 


FiB'  4fi.— CerTlcal  VeTtebra?,  of  ilalaral  afza. 
A.  ESa^th  wrvlcal  vertebra  of  Wild  Ducfc, 
T  levied  Qa  h^Em&l  ^urfacn?.  It.  El|;?btti 
cerviOAl  Tertebra  of  Call  Duck,  TiewetS  aa 
Above.  C.  TwdfUi  cervical  verlebrA  nf 
WmlJtwk  viewed  laterally,  D.  Twetfth 
cervical  vertebra  vf  AjleBbuiy  Dvtk, 
viewed  laterally. 
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elongated.  In  the  stemnm,  furculam,  coracoids^  and  scapulae,  the 
differences  are  so  slight  and  so  variable  as  not  to  be  worth  notice, 
except  that  in  two  skeletons  of  the  Penguin  duck  the  terminal 
portion  of  the  scapula  was  much  attenuate. 

In  the  bones  of  the  leg  and  wing  no  modification  in  shape  could 
be  observed.  But  in  the  Penguin  and  Hook-billed  ducks,  the 
terminal  phalanges  of  the  wing  are  a  little  shortened.  In  the 
former,  the  femur,  and  metatarsus  (but  not  the  tibia)  are  con- 
siderably lengthened,  relatively  to  the  same  bones  in  the  wild  duck, 
and  to  the  wing-bones  in  both  birds.  This  elongation  of  the  leg- 
bones  could  be  seen  whilst  the  bird  was  alive,  and  is  no  doubt 
connected  with  its  peculiar  upright  manner  of  walking.  In  a 
large  Aylesbury  duck,  on  the  other  hand,  the  tibia  was  the  only 
bone  of  the  leg  which  relatively  to  the  other  bones  was  slightly 
lengthened. 

On  the  effects  of  the  increased  and  decreased  Use  of  the  Limbs. — In 
all  the  breeds  the  bones  of  the  wing  (measured  separately  after 
having  been  cleaned)  relatively  to  those  of  the  leg  have  become 
slightly  shortened,  in  comparison  with  the  same  bones  in  the  wild 
duck,  as  may  be  seen  in  the  following  table : — 


Name  of  Breed. 

Length  of  Femur, 
Tibia,  and  Meta- 
tarsus together. 

Length  of  Hmnems, 
Kadlos,  and  Meta- 
carpus together. 

Or  as 

Wild  mallard     

Aylesbury 

Tufted  (Dutch) 

P&Dguin      

Call      

Inches. 

7-14 

8-64 

8-25 

7-12 

6-20 

Inches. 

9-28 
10-43 

9-83 

8-78 
7-77 

100  ;  129 
100  :  120 
100  :  119 
100  :  123 
100  :  125 

WUd  duck  (another  speci- 

men)        

O»nmon  domestic  duck    . . 

Length  of  same 
Bones. 

Length  of  all  the 
Bones  or  Wing. 

100 :  147 
100  :  138 

Inches. 

6-85 

8-15 

1 

Inches. 

10-07 
11-26 

,  In  the  forgoing  table  we  see,  by  comparison  with  the  wild  duck, 
that  -the  reduction  in  the  length  of  the  bones  of  the  wing,  re- 
latively to  those  of  the  legs,  though  slight,  is  universal.  The 
reduction  is  least  in  the  Call  duck,  which  has  the  power  and  the 
habit  of  frequently  flying. 

In  weight  there  is  a  greater  relative  difference  between  the  bones 
of  the  leg  and  wing,  as  may  be  seen  in  the  following  t(vble : — 
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I  Weight  of  Femur,  Welffht  of 

KdtM  of  Breed.  TibJn,  iinti         .  Hmiieiiis,  Eudlns^ 


Willi  iimlkrd    .. 
AvleBbury,. 
Hookeii^biU      .. 
Tufted  (Dalch) 
Pengoin     .. 
[Abnidor    .* 
Call 


54 
lU 
107 
111 

75 

m 

57 


97 
204 
160 
148 

90-5 
165 

93 


Otm 


100:  179 
100  :  124 
100  ;  U9 
100;  133 
100  I  120 
100  :  117 
100  :  163 


Wild  (nuoiher  apecimeti) 
Common  domeaUe  duck.. 


Weight  of  all  the  ,  Wf>]glit  of  all  the 

Bonei  nf  tlie  Bcmea  of  tbe 

1^  add  Foat.  WiDg. 


QraJna. 

m 
m 


Gmliiit. 
115 
158 


J  00:  173 
lUO  :  124 


In  these  domesticated  birda^  the  considerably  lessoned  weight  of 
the  bones  of  the  wing  (L  e.  on  an  average,  twenty-fire  per  cent,  of 
tbeir  proper  proportional  weight),  as  well  as  their  slightly  lefiseoe*! 
lengthy  relatively  to  the  leg-hones,  might  follow,  not  from  any 
aetnal  deereaEe  in  the  wing-bonea,  but  from  the  increitsed  weight 
and  length  of  the  bones  of  the  legs'.  The  first  of  the  two  tables  on 
the  next  page  shows  that  the  leg-bonr^  relatively  to  the  weight  ol 
the  entire  skeleton  have  really  increased  in  weight;  bnt  the  fleconi" 
table  flhowa  that  according  to  the  same  standard  the  wing-bon' 
have  also  really  decreased  in  weight j  so  that  the  relative  dian 
proportion  shown  in  the  foregoing  tables  between  the  wing  and  leg- 
bones,  in  comparison  with  those  of  the  wild  duck,  is  partly  due  to 
the  increase  in  weight  and  length  of  the  leg-bones,  and  jmrtly  to 
the  decrease  in  weight  and  length  of  the  wing- bones. 

With  respect  to  the  two  following  tables,  I  may  fii^t  state  that  I 
tested  them  by  taking  another  skeleton  of  a  wild  duck  and  of  a 
eormnon  domestic  dnck,  and  by  comparing  the  weight  of  alt  the 
bonefl  of  the  leg  with  all  those  of  the  wings,  and  the  result  was  the 
same.  In  the  first  of  these  tables  we  see  that  the  leg-boncs  in  ^ch 
case  have  increased  in  actual  weight.  It  might  have  been  expected 
that,  with  the  increased  or  decreased  weight  of  the  entire  skeleton, 
the  leg-hones  would  have  become  proportionally  heavier  or  lighter 
but  their  greater  weight  in  all  the  breeds  relatively  to  the  othei 
bones  can  be  accounted  for  only  by  these  domestic  birds  having 
used  their  legs  in  walking  and  standing  much  more  than  the  wild, 
for  they  never  fly,  and  the  more  artificial  breeds  rarely  swim.  In 
the  second  table  we  see,  with  the  exception  of  one  case,  a  phin 
reduction  in  the  weight  of  the  bones  of  the  wing,  and  this  no  aoubt 
has  resulted  from  their  lessened  use.    The  one  exceptional  case, 
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Name  of  Breed. 

WelriitofenUre 
%eleion. 
(N3.    One  Metatar- 
sas   and    Foot  was 
removed   from  each 
skeleton,  as   it  had 
been  accidehtaUy  lost 
in  two  cases.) 

Weight  of 

Femur, 

Tibia,  and 

Metatarsus. 

Or  as 

Wild  mallard       

Aylesbury 

Tufted  (Dutch) 

Penguin        

Call  (from  Mr.  Fox)    ..      .. 

Grains. 

839 

1925 

1404 

871 

717 

Grains. 

54 

164 

111 

75 

57 

1000  :  6t 
1000  :  85 
1000:79 
1000  :  86 
1000  :  79 

wad  mallard       

Aylesbury 

Tufted  (Dutch) 

Penguin        

Call  (from  Mr.  Baker)       .. 
Call  (from  Mr.  Fox)   ..      .. 

Weight  of  Skeleton 
as  above. 

Weight  of 

Humerus, 

Radius  and 

Metacarpus. 

Grains. 
839 
1925 
1404 
871 
914 
717 

Grains. 

97 
204 
148 

90 
100 

92 

1000:115 
1000  :  105 
ICOO  :  105 
1000  :  103 
1000  :  109 
1000  :  129 

namely,  in  one  of  the  Call  ducks,  is  in  truth  no  exception,  for  this 
bird  was  constantly  in  the  habit  of  flying  about ;  ana  I  have  seen 
it  day  after  day  rise  from  my  grounds,  and  fly  for  a  long  time  in 
circles  of  more  than  a  mile  in  diameter.  In  this  Call  duck  there  is 
not  only  no  decrease,  but  an  actual  increase  in  the  weight  of  the 
wing-bones  relatively  to  those  of  the  wild-duck ;  and  this  probably 
is  consequent  on  the  remarkable  lightness  and  thinness  of  all  the 
bones  of  the  skeleton. 

Lastly,  I  weighed  the  furculum,  coracoids,  and  scapula  of  a  wild 
duck  and  of  a  common  domestic  duck,  and  I  found  that  their 
weight,  relatively  to  that  of  the  whole  skeleton,  was  as  one  hundred 
in  the  former  to  eig:hty-nine  in  the  latter ;  this  shows  that  these 
bones  in  the  domestic  duck  have  been  reduced  eleven  per  cent,  of 
their  due  proportional  weight.  The  prominence  of  the  crest  of  the 
sternum,  relatively  to  its  length,  is  also  much  reduced- in  all  the 
domestic  breeds.  These  changes  have  evidently  been  caused  by 
iJ  e  lessened  use  of  the  wings. 

It  is  well  known  that  several  birds,  belonging  to  different 
Orders,  and  inhabiting  oceanic  islands,  have  their  wings 
greatly  reduced  in  size  and  are  incapable  of  flight.  I  sug- 
gested in  my  *  Origin  of  Species '  that,  as  these  birds  are  not 
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persecuted  hj  any  enemies,  the  rednctiou  of  their  wings  had 
probably  been  caused  by  gradual  disuee.  Hence,  during  the 
earlier  stages  of  the  process  of  reduction,  such  birds  would 
probably  have  resembled  our  domesticated  dueks  in  the  state 
of  their  organs  of  flight.  This  is  the  case  with  the  water- i 
hen  (GaUiwtla  nesiotig)  of  Tristan  d'Acunha,  which  **cau 
flutter  B,  little,  but  obviously  uses  its  legs^  and  not  its  wings, 
aa  a  mode  of  escape/*  Now  Mr.  Sclater  ^^  finds  in  this  bird 
thtit  the  wings,  sternum,  and  coracoids  are  all  reduced  in 
length,  and  the  crest  of  the  sternum  in  depth,  in  comparison 
with  the  same  bones  in  the  European  water-hen  (G,  chloropus). 
On  the  otlier  hand,  the  thigh-bones  and  pelvis  are  increased 
in  length  J  the  former  by  four  lines,  relatively  to  tlie  same 
bones  in  the  common  water-hen.  Hence  in  the  skeleton  of 
this  natural  species  nearly  the  same  changes  have  occuired, 
only  carried  a  little  further,  as  with  our  domestic  ducks,  and 
in  this  latter  case  I  presume  no  one  will  dispute  that  they 
have  resulted  from  the  lessened  use  of  the  wings  and  the  in- 
creased use  of  the  legs* 

The  Goose. 

This  bird  deserves  some  notice,  as  hardly  any  other  anciently 
domesticated  bird  or  quadruped  has  varied  so  little,  Itat 
geese  were  anciently  domesticated  we  know  from  certain 
verf^es  in  Homer;  and  from  these  birds  having  been  kept 
(388  B.C.)  in  the  Capitol  at  Eome  a^^  sacred  to  Juno,  which 
sacrednesa  implies  great  antiquity.^*^  That  the  gCHJse  has  i 
varied  in  some  degree,  we  may  infer  from  natural  ii*ts  not 
being  unanimous  with  respect  to  its  wild  parent-form; 
though.the  difficulty  is  chiefly  due  to  the  esjstence  of  three 
or  four  closely  allied  wild  European  speoiefi.^*  A  large 
mnjority  of  capable  jurlgea  are  convinced  that  our  geese  are 
descended  from    the  wild   Grey-leg   goose  (A,  ferus);    the 


»  '  Proc-  Zoolog-  Si>c.,'  1861,  p, 
26  L 

"  '  Ceylon,'  hf  Sir  J.  E.  Tennent, 
lfl59,  vol.  i.  p,  485  i  alao  J.  LVawfurd 

to    CiViUiiatioD,*    read    before    Brit. 
Am&c.  1B60,     See  also  ^  Orunnifiatiil 


Poultry/  hj  Rey.  E,  S.  Dtion,  lg48, 
p.  1H2.  The  goo^  figured  oo  the 
K^ypti^lt  monum^iLtfi  teems  to  have 
bfeeu  the  Iiled  goose  of  %y|it, 

*^  Macgillivmy's   '  British    Biril^'  : 
voL  Lv.  p.  593. 
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young  of  whicli  can  easily  be  tamed.^^  This  species,  when 
crossed  with  the  domestic  goose,  produced  in  the  Zoological 
Gardens,  as  I  was  assured  in  1849,  perfectly  fertile  offspring.^^ 
Yarrell  ^^  has  observed  that  the  lower  part  of  the  trachea  of 
the  domestic  goose  is  sometimes  flattened,  and  that  a  ring  of 
white  feathers  sometimes  surrounds  the  base  of  the  beak. 
ITiese  characters  seem  at  first  sight  good  indications  of  a 
cross  at  some  former  period  with  the  white-fronted  goose 
{A.  alhifrong) ;  but  the  white  ring  is  variable  in  this  latter 
species,  and  we  must  not  overlook  the  law  of  analogous  varia- 
tion ;  that  is,  of  one  species  assuming  some  of  the  characters 
of  allied  species. 

As  the  goose  has  proved  so  little  flexible  in  its  organization 
under  long-continued  domestication,  the  amount  of  variation 
which  it  has  undergone  may  be  worth  giving.  It  has  increased 
in  size  and  in  productiveness  -^^  and  varies  from  white  to  a 
dusky  colour.  Several  observers  ^^  have  stated  that  the 
gander  is  more  frequently  white  than  the  goose,  and  that 
when  old  it  almost  invariably  Ijecomes  white ;  but  this  is  not 
the  case  with  the  parent-form,  the  A,  ferns.  Here,  again,  the 
law  of  analogous  variation  may  have  come  into  play,  as  the 
almost  snow-white  male  of  the  Kock  goose  (Bernicla  antarctica) 
standing  on  the  sea- shore  by  his  dusky  partner  is  a  sight 
well  known  to  those  who  have  traversed  the  sounds  of  Tierra 
del  Fuego  and  the  Falkland  Islands.  Some  geese  have  top- 
knots ;  and  the  skull  beneath,  as  before  stated,  is  perforated. 
A  sub-breed  has  lately  been  formed  with  the  feathers  reversed 
at  the  back  of  the  head  and  neck.^^  The  beak  varies  a  little 
in  size,  and  is  of  a  yellower  tint  than  in  the  wild  species ;  but 

"  Mr.  A.  Strickland  (*  Annals  and  the  wild  goose  lays  from  five  to  eight 

Mag.  of  Nat.  Hist.,*  3rd  series,  vol.  eggs,  which  is  a  much  fewer  number 

iii.  1859,  p.  122)  reared  some  young  than  that  laid  by  our  domestic  goose. 

wild  geese,  and  found  them  in  habits  *•  The  Rev.  L.  Jenyns  seems  first 

and  in  all  characters  identical  with  to  have  made  this  observation  in  his 

the  domestic  goose.  *  British  Animals.*     /S?^  also  Yarrell, 

*•  /See  also  Hunter's  *  Essays,*  edited  and  Dixon  in  his  *  Ornamental  Poul- 

by  Owen,  vol.  ii.  p.  322.  try  *  (p.  139),  and  '  Gardener's  Chroni- 

«*  YarrelFs  ♦British  Birds,* vol.  iii.  cle,*  1857,  p.  45. 

p.  142.  "  Mr.  Bartlet  exhibited  the  head 

**  L.  Lloyd,  *  Scandinavian  Adven-  and  neck  of  a  bird  thus  characterised 

lures,*  1854,  vol.  ii.  p.  413,  says  that  before  the  Zoological  See,  Feb.  1860. 
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itfl  colonr  aii<l  that  of  the  legs  are  both  slightly  yaria-ble.-'* 
Thk  latter  fact  deHcrves  attention,  because  th6  colour  of  the 
loga  and  beak  is  highly  eerviceable  in  discriminatiiig  the 
several  elosely  allied  wild  formic. ""^^  At  our  Show.-*  two  breeds 
aro  exhibited  ;  viz.  the  Einbden  and  Toulouse ;  but  they 
dilfer  in  notbinf;  except  cidonr.^^  Ileoently  a  smaller  and 
fiingular  variety  has  been  imported  fi'om  Sobaatopol,^^  with 
the  scapular  feathers  (aa  I  hear  from  Mr,  Togetmeier,  who 
aent  me  epeciraens)  greatly  elongated^  curled,  and  even 
^imlly  twisted.  I'ho  margins  of  these  feathers  ai*e  rendered 
plnniase  by  the  divergence  of  the  barbs  aud  barbulea,  so  that 
they  rcsouible  in  some  degree  those  on  the  back  of  the  black 
Aus^tralian  swan.  These  feathers  are  likewise  remarkable 
from  the  central  shaft,  which  ia  excessivel}'  thin  and  tians- 
parent,  being  split  into  fine  iilaments,  which,  after  running  for 
a  spacer  free,  sometimes  coalcj^ee  again.  It  is  a  cnriouB  fact  that 
theae  filaments  aro  regularly  clothed  on  each  side  with  fine 
down  or  barbnlcs,  precisely  like  those  on  the  proper  barbs  of 
the  feather.  'I'his  structure  Qf  the  feathers  is  transmitted  to 
half-bred  birds.  In  Galim  sonneraiii  the  barba  and  barbules 
blend  together,  and  form  thin  horny  plates  of  the  same  nature 
with  the  shaft:  in  this  variety  of  the  goose,  the  shaft  divider 
into  filaments  which  acquire  barbnles,  and  thug  resemble  true 
barbs. 

Although  tlie  domestic  goose  certainly  differs  somewhat 
from  any  known  wild  species,  yet  the  amount  of  variation 
which  it  has  undergone^  as  compared  with  that  of  most 
domesticated  animals,  is  singularly  small.  This  fact  can  be 
partially  accounted  for  by  selection  not  having  come  largely 
into  play.  Birds  of  all  kinds  whicli  present  many  distinct 
races  aro  valucjd  as  pets  or  ornaments ;  no  one  makes  a  pet  of 
the  goose  ;  the  name,  indeed,  in  more  langunges  than  rme,  is 
a  term  of  reprtmch.  The  goose  is  valuetl  for  its  ^^size  and 
flavour,  for  the  whiteness  of  its  feathers  which  adds  to  their 


="  W.  Thurnpsna,  *  Natural  Hiat.  nf 
Irdsiad;  1851,  TnL  UL  p.  3L  Th^ 
lUr.  )L  S.  I^iion  gave  mti  some  iJifnr- 
mittioa  dii  the  varying  colour  of  tlit! 
beak  and  Ugs. 

^  Mr.    A.    Strkklna*!,  in   '^Annnk 


and  Miij^,  of  Nftt.  Hi^t.,'  3rd  acriei, 
vo\  iii.  1859  p,  122. 

**  ^ Poultry  ChrnnicK'  xgL l,  1 854, 
p.  498  ;  voU  nl  p,  12 1  *K 

^^  'The  Cottage  Gs^rd^ner,'  Sept 
4tk,  1860,  p.  348, 
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value,  and  for  its  prolificness  and  tameness.  In  all  these 
points  the  goose  differs  from  the  wild  parent-form ;  and  these 
are  the  points  which  have  been  selected.  Even  in  ancient 
limes  the  Roman  gourmands  valued  the  liver  of  the  white 
goose;  and  Pierre  Belon^^  in  1-555  speaks  of  two  varieties, 
one  of  which  was  larger,  more  fecund,  and  of  a  better  colour 
than  the  other ;  and  he  expressly  states  that  good  managers 
attended  to  the  colour  of  their  goslings,  so  that  they  might 
know  which  to  preserve  and  select  for  breeding. 

The  Peacock. 

This  is  another  bird  which  has  hardly  varied  under  domesti- 
cation, except  in  sometimes  being  white  or  piebald.  Mr. 
Waterhouse  carefully  compared,  as  he  informs  me,  skins  of 
the  wild  Indian  and  domestic  bird,  and  they  were  identical 
in  every  respect,  except  that  the  plumage  of  the  latter  was 
perhaps  rather  thicker.  Whether  our  birds  are  descended 
from  those  introduced  into  Europe  in  the  time  of  Alexander, 
or  have  been  subsequently  imported,  is  doubtful.  They  do 
not  breed  very  freely  with  us,  and  are  seldom  kept  in  large 
numbers, — circumstances  which  would  greatly  interfere  with 
the  gradual  selection  and  formation  of  new  breeds. 

There  is  one  strange  fact  with  respect  to  the  peacock, 
namely,  the  occasional  appearance  in  England  of  the 
"japanned"  or  "black-shouldered"  kind.  This  form  has 
lately  been  named  on  the  high  authority  of  Mr.  Sclater  as  a 
distinct  species,  viz.  Pavo  nigripennis^  which  he  believes  will 
hereafter  be  found  wild  in  some  country,  but  not  in  India, 
where  it  is  certainly  unknown.  The  males  of  these  japanned 
birds  differ  conspicuously  from  the  common  peacock  in  the 
colour  of  their  secondary  wing-feathers,  scapulars,  wing- 
coverts,  and  thighs,  and  are  I  think  more  beautiful  ;*  they 
are  rather  smaller  than  the  common  sort,  and  are  always 
beaten  by  them  in  their  battles,  as  I  hear  from  the  Hon. 
A.  S.  G.  Canning.  The  females  are  much  paler  coloured  than 
those  of  the  common  kind.     Both   sexes,  as   Mr.  Canning 

•**L'Hist.de  la  Nature  desOiseaux,*  being  preferred  by  the  Romans,  &ee 
par  P.  BeloB,  1555,  p.  156.  With  Isid.  Geoffroy  St.-Hilaire,  *  Hist.  Nal. 
respect  to  the  livers  of  white  geese       G^n.,*  torn.  iii.  p.  58. 
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informs  me,  are  white  when  they  leave  the  egg,  and  they  differ 
from  the  joiing  of  the  white  variety  only  in  having  a  peculiar 
pinkish  tinge  on  their  wings.  The^e  japanned  bird  a,  thongh 
appearing  Huddenly  in  flocks  of  the  common  kind^  propagate 
their  kind  quite  trnly.  Although  they  do  not  resemble 
the  hybrids  which  have  been  raised  between  P,  eristatax  and 
mtdmis,  nevertheless  they  are  in  some  respects  intermediate  in 
character  between  these  two  species ;  and  this  fact  favours, 
as  Mr.  Sclater  believes,  the  view  that  they  form  a  distinct 
and  natiiral  species.  ^^ 

On  the  other  hand.  Sir  E.  Heron  states  ^*  that  this  breed 
suddenly  appeared  within  his  memory  in  Lord  Brownlow's 
large  stock  of  pied,  white,  and  common  peacocks.  ITie  same 
thing  occurred  in  Sir  J.  Trevelyan's  flock  composed  entirely 
of  the  common  kind,  and  in  Mr,  Thornton's  stock  of  common 
and  pied  peacocks.  It  is  remarkable  that  in  these  two  latter 
instances  the  black- shouldered  kind,  though  a  smaller  and 
weaker  bird,  increased,  '*  to  the  extinction  of  the  previously 
existing  breed,**  I  have  also  reeeived  through  Mr.  Sclater  a 
statement  from  Mr.  Hudson  Gumey  that  ho  reared  many 
years  ago  a  pair  of  black-shouldered  peacocks  from  the 
common  kind;  and  another  ornithologist,  Prof.  A,  New  ton, 
states  that,  flvo  or  six  years  ago,  a  female  bird,  in  all  respects 
similar  to  the  female  of  tlie  black-shouldered  kind,  was 
produced  from  a  stock  of  common  peacocks  in  bis  possession, 
which  during  more  than  twenty  years  had  not  been  crossed 
with  birds  of  any  other  strain.  Mr,  Jenner  Weir  informs 
me  that  a  peacock  at  Blackheath  wliilst  young  was  white, 
but  as  it  became  older  gradually  assumed  the  characters  of  the 
black-shouldered  variety;  both  its  parents  were  common 
peacocks.  Lastly,  Mr.  Canning  has  given  a  case  of  a  female 
of  this  same  variety  appearing  in  Ireland  in  a  flock  of  the 
ordinary  kind.^  Here,  then,  we  have  seven  well  authenticated 


"  Mr.  Sclater  od  the  black-shotib 
dered  peacock  of  Latham,  *Pruc 
Zooing.  S(jc*,'  April  24th,  1860.  Mr. 
Switihoe  at  oac  tinK!  belkv^  (*  Ibiii/ 
July,  1868)  that  this  kind  of  |>fia- 
fdwl  was  fouad  wilil  la  Cochin  China, 
hilt  ha  has  Bince  manned  me  that  he 


4 

i 


feeb  rery  d^^ubtful  OQ  this  head, 
■*  *  Ptoc.  Znqlog.  Soc./  April  I4tli, 

1835, 

"  Thrt  Field,  May   6th,   1871.      I 

am  mDch  Indebted   ta   Mr.  Canning 

for  tnfomiatinn  with  respect  to  hi^i 

bitd&. 
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casos  in  Great  Britain  of  japanned  birds,  having  suddenly 
appeared  within  recent  tin^s  in  flocks  of  the  common  pea- 
fqwl.  This  variety  must  also  have  formerly  appeared 
in  Europe,  for  Mr.  Canning  has  seen  an  old  picture,  and 
another  is  referred  to  in  the  *  Field/  with  this  variety 
represented.  These  facts  seem  to  me  to  indicate  that  the 
japanned  peacock  is  a  strongly  marked  variety  or  "  sport," 
which  tends  at  all  times  and  in  many  places  to  reappear. 
This  view  is  supported  by  the  young  being  at  first  white 
like  the  young  of  the  white  breed,  which  is  undoubtedly  a 
variation.  If,  on  the  other  hand,  we  believe  the  japanned 
peacock*to  be  a  distinct  species,  we  must  suppose  that  in  all  the 
above  cases  the  common  breed  had  at  some  former  period  been 
crossed  by  it,  but  had  lost  every  trace  of  the  cross;  yet 
that  the  offspring  of  these  birds  suddenly  and  completely 
reacquired  through  reversion  the  characters  of  P.  ni^Tripewwi*. 
I  have  heard  of  no  other  such  case  in  the  animal  or  vegetable 
kingdom.  To  perceive  the  full  improbability  of  such  an 
occurrence,  we  may  suppose  that  a  breed  of  dogs  had  been 
crossed  at  some  former  period  with  a  wolf,  but  had  lost  every 
trace  of  the  wolf-like  character,  yet  that  the  breed  gave  birth 
in  seven  instances  in  the  same  country,  within  no  great 
length  of  time,  to  a  wolf  perfect  in  every  character ;  and  we 
must  further  suppose  that  in  two  of  the  cases,  the  newly 
produced  wolves  afterwards  spontaneously  increased  to 
such  an  extent  as  to  lead  to  the  extinction  of  the  parent 
breed  of  dogs.  So  remarkable  a  bird  as  the  P.  Nigripennis, 
when  first  imported,  would  have  realized  a  large  price  ;  it  is 
therefore  improbable  that  it  should  have  been  silently  in- 
troduced and  its  history  subsequently  lost.  On  the  whole 
the  evidence  seems  to  me,  as  it  did  to  Sir  R.  Heron,  to  be 
decisive  in  favour  of  the  japanned  or  black-shouldered  breed 
being  a  variation,  induced  by  some  unknown  cause.  On  this 
view,  the  case  is  the  most  remarkable  one  ever  recorded  of 
the  abrupt  appearance  of  a  new  form,  which  so  closely 
resembles  a  true  species  that  it  has  deceived  one  of  the  most 
experienced  of  living  ornithologists. 
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The  TufiKEY. 

» 

It  ieems  fatrl}^  wJl  estaldished  hy  Mr,  GoiiM,^*  that  tlie 
turkey*  in  accord  an  c«  with  the  history  of  its  first  intro- 
duction, is  descended  from  a  wild  Mesjcaii  form,  which  had 
hf^en  domesticated  by  tho  natives  before  the  discovery 
of  A  HI  erica,  and  which  is  now  generally  ranked  as  a  local 
ittee^  and  not  as  a  distinct  epecies.  However  this  mny  he^ 
the  case  deserves  notice  becatiae  in  the  United  States  wild 
mate  turkeys  Boraetimes  court  Ihe  domestic  hens,  wbich  are 
descended  from  the  Mexican  form,  **Mnd  are  generally  received 
by  thtnu  with  great  pleasure."^*  Several  acooimts  have 
likewise  been  published  of  young  birds,  reared  in  the  United 
States  from  the  eggs  of  the  wild  species,  croBsing  and  com- 
mingling with  the  common  breed.  In  England,  also,  this 
same  Bpecies  has  been  kept  in  several  parks;  from  two  of  ^ 
which  the  Key-  W.  D,  Fox  procured  birds,  and  they  crossed 
freely  with  the  com^mon  domestic  kind,  and  daring  many 
years  aftcrw  ards,  as  he  informs  me,  the  turkeys  in  his  nejgh- 
bonrliood  clearly  showed  tracer  of  their  cros^sed  parentage* 
We  hero  have  an  instance  of  a  domestic  race  being  modified 
by  a  cross  with  a  distinct  wild  race  or  species.  F,  MichauK^* 
Buspeoted  in  1802  that  the  common  domestic  turkey  was  not 
descended  from  the  United  States  species  alone,  Viut  likewise 
from  a  southern  form,  and  he  wont  so  far  as  to  bel  ieve  that 
English  and  French  turkeys  differed  from  having  different 
proportiona  of  the  blood  of  the  two  parent-forms. 

English  turkeys  are  smaller  than  either  wild  form.  I'hey 
have  not  varied  in  any  great  degree ;  but  there  are  some 
breeds  which  can  be  distinguished— as  ]Vorfolks,  Sufiblks, 
\¥hites,  and  Copper-coloured  (or  Cambridge),  all  of  which, 


*■  *  Proc.  Zoolog.  Sdc.,*  April  8tli, 
1856j  p.  61.  Frni:  Baird  believes  (aa 
quoted  in  Tegetmeicr's '  Poultry  Book,* 
latijj,  p.  269)  that  our  turkey  a  are 
deAiTended  from  a  West  IndiaQ  specius 
now  extinct.  But  besides  the  impro- 
bability of  a  bird  baTing  long  ago 
become  extinct  in  these  large  and 
lumriaot  blatids;,  it  appears  {m  we 
eh  all  ^vreseotJy  s^e)  tbsit  the  turkey 


degenerates  in  ladiii,  and  Ihts  fact 
iodicAtes  that  it  was  not  aboriginally 
an  inhabitant  n£  the  lowlands  of  the 
tropksf. 

^^  Audobon^s  *  OmfthologicaJ  Bio- 
graphy./ vfiL  L^  IB'Mf  pp.  4-13 ;  and 
'  Katuraliat's  Library,*  roL  liv,^  Birds, 
p.  138. 

**  F-  Micha'iJt,  *  Travels  in  N.  Ame- 
rica^' 18<>3,  £ng.  tninslat.,  p*  317. 
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if  precluded  from  crossing  with  other  breeds  propagate  their 
kind  truly.  Of  these  kinds,  the  most  distinct  is  the  small, 
hardy,  dull-black  Norfolk  turkey,  of  which  the  chickens  are 
black,  occasionally  with  white  patches  about  the  head.  The 
other  breeds  scarcely  differ  except  in  colour,  and  their  chickens 
are  generally  mottled  all  over  with  brownish-grey.^®  The  in- 
ferior tail-coverts  vary  in  number,  and  according  to  a  German 
superstition  the  hen  lays  as  many  eggs  as  the  cock  has 
feathers  of  this  kind.*®  Albin  in  1738,  and  Temminck  within  a 
much  later  peiiod,  describe  a  beautiful  breed,  dusky-yellowish, 
brown  above  and  white  beneath,  with  a  large  top-knot  of 
soft  plumose  feather.  The  spurs  of  the  male  were  rudimentaiy. 
This  breed  has  been  for  a  long  time  extinct  in  Europe ;  but 
a  living  specimen  has  lately  been  imported  from  the  east 
coast  of  Africa,  which  still  retaiiis  the  top-knot  and  the 
same  general  colouring  and  rudimentary  spurs.*^  Mr.  Wilmot 
has  described*^  a  white  turkey-cock  having  a  crest  formed  of 
"  feathers  about  four  inches  long,  with  bare  quills,  and  a  tuft 
of  soft  white  down  growing  at  the  end."  Many  of  the 
young  birds  inherited  this  kind  of  crest,  but  afterwards 
it  fell  off  or  was  pecked  out  by  the  other  birds.  This  is  an 
interesting  case,  as  with  care  a  new  breed  might  probably 
have  been  formed ;  and  a  top-knot  of  this  nature  would  have 
been  to  a  certain  extent  analogous  to  that  borne  by  the  males 
in  several  allied  genera,  such  as  Euplocomus,  Lophophorus, 
and  Pavo. 

Wild  turkeys,  believed  in  every  instance  to  have  been  im- 
ported from  the  United  States,  have  been  kept  in  the  parks 
of  Lords  Powis,  Leicester,  Hill,  and  Derby.  The  Kev.  W.  D. 
Fox  procured  birds  from  the  two  first-named  parks,  and  he 
informs  me  that  they  certainly  differed  a  little  from  each 
other  in  the  shape  of  their  bodies  and  in  the  barred  plumage 
on  their  wings..  These  birds  likewise  dififered  from  Lord 
Hill's  stock.     Some  of  the  latter  kept  at  Oulton  by  Sir  P. 

»•  *  Ornamental    Poetry,'    by     the  Oct.    ai,    1868,    p.    233;    and    Mr. 

Rev.  E.  S.  Dixon,  1848,  p.  34.  Tegetmeier  in  the  *  Field,'  July   17, 

*•  Bechstein,  *  Naturgesch.  Deutsch-  1869,  p.  46. 

lands;'  B.  iiL,  1793,  s.  309.  "  *  Gardener's  Chronicle,*  1852,  p. 

"  Mr.  Bartlett  in  *  Land  and  Water,*  693 . 
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Egerton,  though  jyi-ecluded  from  croesing  with  coraoion 
turkeys,  occaeionallj  prtxluced  much  paler-coloured  liirds, 
and  one  that  waf?  almu.st  white,  bitt  not  an  albino*  These 
half- wild  turkeye,  in  thus  differing  elightly  from  each  other, 
present  an  analogous  caeo  with  the  wild  cattle  kept  in  the 
several  British  parks.  We  mnst  snpposo  that  suchdiffBrenoes 
have  resulted  from  tlie  prevention  of  free  intercrossing 
between  birds  ranging  over  a  wide  are^,  and  fjom  the 
changed  conditions  to  which  they  have  been  exposed  in 
England.  In  India  the  climate  has  appai^ently  wronght  a 
fitiU  greater  change  in  the  tmkey,  for  it  is  described  bj  Mr, 
Blyth'*^  as  being  miich  degenerated  in  size,  ''ntterly  in- 
capable of  rising  on  the  wing,"  of  a  black  colon  r,  and  ''with 
the  long  pendulous  appendages  o%^er  the  beak  enormously 
develo|>ed." 

The  Guinea  Fowl, 

Thk  domesticated  Gninea  fowl  is  now  believed  bj  some 
na  til  rail  sts  to  be  descended  fjom  the  Numida  ptilorhifnca^  which 
inhabits  very  hot,  and,  in  parts,  extremely  arid  districts  in 
Eastern  Africa ;  consequently  it  has  been  exposed  in  thig 
country  to  extremely  different  conditions  of  life.  Keverthelesg 
it  has  hardly  varied  at  all,  except  in  the  plnmage  lieing  either 
paler  or  darker- coloured.  It  i^  a  singular  fact  that  this  bird 
varies  more  in  colour  in  the  West  Indies  and  on  the  Spanish 
Main,  under  a  hot  though  humid  climate,  than  in  Europe,** 
The  Guinea  fowl  has  become  thoroughly  feral  in  Jamaica  and 
in  St.  Domingo,**  and  has  diminished  in  size;  the  legs  are 
blacky  whereas  the  legs  of  the  aborigical  African  bird  are 
said  to  be  grey.  This  small  change  is  worth  notice  on 
account  of  the  oft  en -repeated  statement  that  all  feral  animals 
invariably  revert  in  every  character  to  their  original  type. 


*'  E.  Blyth,  in  *  AnnaJs  and  Mag, 
of  Nat.  Hist./  1847^  ToL  is.  p.  391. 

*^  RouHn  makG:s  this  rpinnrk  in 
*  Mem.  de  divers  SavanSj  TAcad.  deii 
Scieaces/  torn,  vi.,  1835,  p-  M9.  Mr, 
Hill,  t}£  Spanish  Towti,  in  a  letter  to 
me^  defroribas  Bve  varieties  of  the 
Guinea  fowl  id  Jamaica.     1  have  seen 


stngntki:  pAle-coloutred  vmrtetiea  im^ 
ported  froTO  Ikrba  loes  And  Decacrafnt 
**  For  St.  Dutniujjo,  sw  il.  A. 
Sallfij  in  *Pro<!.  Zootog.  Soc*  I8*i7,  p^ 
23S.  Mr.  tlill  i-emark$  to  me,  in  ht» 
letter^  on  the  eolnar  of  the  legjj  at  the 
terril  birc[!s  ill  Jftflaaica. 
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The  Canary  Bird. 

As  this  bird  has  been  recently  domesticated,  namely,  within 
the  last  350  years,  its  variability  deserves  notice.  It  has  been 
crossed  with  nine  or  ten  other  species  of  Fringillidee,  and 
some  of  the  hybrids  are  almost  completely  fertile ;  but  we 
have  no  evidence  that  any  distinct  breed  has  originated  from 
such  crosses.  Notwithstanding  the  modern  domestication  of 
the  canary,  many  varieties  have  been  produced ;  even  before 
the  year  1718  a  list  of  twenty-seven  varieties  was  published 
in  France,*^  and  in  1779  a  long  schedule  of  the  desired  quali- 
ties was  printed  by  the  London  Canary  Society,  so  that 
methodical  selection  has  been  practised  during  a  considerable 
period.  The  greater  number  of  the  varieties  differ  only  in 
colour  and  in  the  markings  of  their  plumage.  Some  breeds 
however,  differ  in  shape,  such  as  the  hooped  or  bowed  canaries, 
and  the  Belgian  canaries  with  their  much  elongated  bodies. 
Mr.  Brent*^  measured  one  of  the  latter  and  found  it  eight 
inches  in  length,  whilst  the  wild  canary  is  only  five  and  a 
quarter  inches  long.  There  are  top-knotted  canaries,  and  it  is 
a  singular  fact  that,  if  two  top-knotted  birds  are  matched,  the 
young,  instead  of  having  very  fine  top-knots,  are  generally 
bald,  or  even  have  a  wound  on  their  heads.*^  It  would 
appear  as  if  the  top-knot  were  due  to  some  morbid  condition, 
which  is  increased  to  an  injurious  degree  when  two  birds  in 
this  state  are  paired.  There  is  a  feather-footed  breed,  and 
another  with  a  kind  of  frill  running  down  the  breast.  One 
other  character  deserves  notice  from  being  confined  to  one 
period  of  life,  and  from  being  strictly  inherited  at  the  same 
period ;  namely,  the  wing  and  tail  feathers  in  prize  canaries 
being  black,  "  but  this  colour  is  retained  only  until  the  first 
moult;   once  moulted,  the   peculiarity   ceases."*®      Canaries 

*•  Mr.  B.  P.  Brent,  *The  Canary,  "  Bechstein,  *  Naturgesch.  der  Stu- 

British  Finches,'  &c,  pp.  21,  30.  benvogel,*  1840,  s.  243 ;  see  s.  252,  on 

*'    'Cottage  Gardener,*  Dec.   11th,  the   inherited  song  of  Canary-birds. 

1855,    p.    184:    an   account   is   here  With    respect   to  their  baldness,   see 

given  of  all  the  varieties.     For  many  also   W.    Kidd's   *  Treatise   on    Song- 

measnrements  of  the  wild  birds,  see  Birds.' 

Mr.  E.  Vernon  Harcourt,  ibid.,  Dec.  **  W.   Kidd*s   *  Treatise   on   Song- 

25th,  1855,  p.  223.  Birds,*  p.  18 
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differ  much  in  disposition  atid  charftcter,  and  in  eom©  small 
degree  in  song.  They  produce  eggs  throe  or  four  times  during 
the  year. 

GoLO-Fisii. 

BKSlD^is  mammals  and  hirde,  only  a  few  animala  helonging  to 
the  other  great  classes  have  been  domesticated ;  hut  to  show 
that  it  is  an  almost  universal  law  that  animals,  when  removed 
from  their  natural  conditions  of  life,  vary,  and  that  rat*es  can 
\m  formed  when  selection  is  applied,  it  is  necessary  to  say  a 
few  words  on  gold-fish,  beea,  and  silk-motha. 

Gold-fish  (C^prinus  auratu§)  were  introduced  into  Europe 
only  two  or  three  centuries  ago ;  but  they  have  been  kept  in 
cunfinomont  from  an  ancient  period  in  China.  Mr,  Blyth  ^' 
STIR  pec  ts,  from  the  analogous  variation  of  other  fishes,  that 
golden- colon  red  fish  do  not  occur  in  a  state  of  natnro.  These 
fishes  frequently  live  under  the  most  unnatural  conditions, 
and  their  variability  in  colour,  sizje,  and  in  some  important 
points  of  structure  is  very  great.  M.  Sauvigny  has  deecrihed 
and  given  coloured  drawings  of  no  less  than  eighty-nine 
varieties.^  "^  Many  of  the  varieties,  however,  such  as  tri]4<j 
tail-fins,  &Cm  ought  to  be  called  monstrosities ;  but  it  is  diffi- 
cult to  draw  any  distinct  line  between  a  variation  and  a 
moustrosity*  As  gold-fish  are  kept  for  ornament  or  curiofiity, 
and  as  ^*  the  Clunese  are  just  the  people  to  have  secluded  a 
chance  varietj  of  any  kind,  and  to  have  matched  and  paired 
from  it,"*^  it  might  have  been  predicted  that  selection 
would  have  been  largely  practised  in  the  formation  of  new 
breeds ;  and  this  is  the  mse.  In  an  old  Chinese  work  it  is 
said  that  fish  with  vermilion  scales  were  first  raised  In  con- 
finemcut  during  the  Sung  dynasty  (which  commenced  A-D. 
960),  "  and  now  they  are  cultivated  in  families  everywhere  for 
the  sake  of  ornament/'  In  another  and  more  ancient  work,  it  is 
said  that  "  there  is  not  a  household  where  the  gold-fish  is  not 
cultivated,  in  rivalrt/  as  to  its  colour,  and  aa  a  source  of 
profit/'  &a^     Although  many  breeds  exist,  it  m  a  singular 


"  The  'Indian  fi^W  ISSfi,  p.  255. 
**  T«rf«ll*fi  ^  British  Fishes,'  vol,  i. 
p,  319. 

*'  Mr.  Bljth,  in  the  '  lodiaa  Fifild/ 


1858,  p.  2'p5. 

"  W.   F.  MaTrera,  *Chitiesfl  Hoto* 
and  Qui^rieV  Aug.  l^GS,  p.  1^3, 
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fact  that  the  variations  are  often  not  inherited.  Sir  R. 
Heron  **  kept  many  of  these  fishes,  and  placed  all  the  de- 
formed ones,  namely,  those  destitute  of  dorsal  fins  and  those 
furnished  with  a  double  anal  fin,  or  triple  tail,  in  a  pond  by 
themselves  ;  but  they  did  "  not  produce  a  greater  proportion 
of  deformed  offspring  than  the  perfect  fishes." 

Passing  over  an  almost  infinite  diversity  of  colour,  we  meet 
with  the  most  extraordinary  modifications  of  structure.  Thus, 
out  of  about  two  dozen  specimens  bought  in  London,  Mr. 
Yarrell  observed  some  with  the  dorsal  fin  extending  along 
more  than  half  the  length  of  the  back :  others  with  this  fin 
reduced  to  only  five  or  six  rays  :  and  one  with  no  dorsal  fin. 
The  anal  fins  are  sometimes  double,  and  the  tail  is  often  triple. 
This  latter  deviation  of  structure  seems  generally  to  occur 
'*  at  the  expense  of  the  whole  or  part  of  some  other  fin ;  "  ^^ 
but  Bory  de  Saint-Vincent  ^^  saw  at  Madrid  gold-fish  furnished 
with  a  dorsal  fin  and  a  triple  tail.  One  variety  is  characterised 
by  a  hump  on  its  back  near  the  head ;  and  the  Rev.  L. 
Jenyns  ^^  has  described  a  most  singular  variety,  imported 
from  China,  almost  globular  in  form  like  a  Diodon,  with  "  the 
fleshy  part  of  the  tail  as  if  entirely  cut  away  ?  the  caudal  fin 
being  set  on  a  little  behind  the  dorsal  and  immediately  above 
the  anal."  In  this  fish  the  anal  and  caudal  fins  were  double ; 
the  anal  fin  being  attached  to  the  body  in  a  vertical  line  : 
the  eyes  also  were  enormously  large  and  protuberant. 

Hive-Bkes. 

Bees  have  been  domesticated  from  an  ancient  period;  if 
indeed  their  state  can  be  considered  one  of  domestication,  for 
they  search  for  their  own  food,  with  the  exception  of  a  little 
generally  given  to  them  during  the  winter.  Their  habitation 
is  a  hive  instead  of  a  hole  in  a  tree.     Bees,  however,  have 

**  *  Proc.  Zoolog.  Soc.,*  May  25th,  *'    *  Observations    in    Nat.    Hist.,' 

1842.  1846,  p.  21 1.     Dr.  Gray  has  described, 

"  Yarreirs  *  British  Fishes,'  vol.  i.  in  *  Annals  and  Mag.  of  Nat.  Hist.,' 

p,  319.  1860,  p.  151,  a  nearly  similar  variety, 

*•  '  Diet.  Class.  d'Hist.  Nat.,'  torn.  but  destitute  of  a  dorsal  fin. 
V.  p.  276. 
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been  transported  into  almost  every  quarter  of  the  world,  m 
that  climatt)  ought  to  have  produced  whatever  direct  effect 
it  ifi  capahle  of  producing.  It  ie  froqnently  asserted  that 
the  Leea  in  different  parts  of  Great  Britain  differ  in  size, 
colour,  and  temper;  and  Godi'ou*^  says  that  they  aro 
generally  larger  in.  the  south  than  in  other  parts  of  France  ; 
i  t  has  also  hten  asserted  that  the  little  brown  bees  of  Rigli 
nuTgundy,  when  transported  to  La  Bresse  become  large 
and  yellow  in  the  second  generation.  But  these  statementa 
require  confirmation*  As  far  as  size  is  concerned,  it  is  known 
tliat  bcos  produced  in  very  old  combs  are  smaller,  owing  to 
the  cells  having  become  smaller  from  the  snccossive  old 
cocoons.  The  best  authoritiei^*^  concur  that,  with  the 
exception  of  the  Ligurian  lace  or  species,  presently  to  be 
mentioned,  distinct  breeds  do  not  exist  in  Britain  or  on  the 
Continent.  There  is,  however,  even  in  the  same  stocky  some 
variability  in  colour.  Thus,  Mr.  Woodbury  states, ^^  that  he 
has  several  times  seen  queen  bees  of  the  common  kind  annu- 
lated  with  yellow-like  Ligurian  queens,  and  the  latter  dark- 
coloured  like  common  bees.  He  has  also  observed  variations 
in  the  colour  of  the  drones,  vrithout  any  corresponding  differ » 
once  in  the  queens  or  w^orkers  of  the  same  hive.  The  great 
apiarian,  Dzierzon,  in  answer  to  my  queries  on  this  subject, 
says,*^^  that  in  Germany  bees  of  some  stocks  are  decidedly 
dark  J  whilst  others  are  remarkable  for  their  yellow  colour. 
Bees  also  seem  to  differ  in  habits  in  different  districts,  for 
Dzierzou  adds,  '*  If  many  stocks  with  their  offspring  are  more 
inclined  to  sw^arni,  whilst  others  are  richer  in  honey,  so  that 
some  bee-keepers  even  distinguish  between  swarming  and 
honey-gathering  bees,  this  is  a  habit  which  has  become  second 
nature,  caused  by  the  customary  mode  of  keeping  the  beea 


'*  *D«  rEspfecc,*  1859,  p.  459.. 
With  resjjctJt  to  the  bees  of  Buigundy, 
$e$  M.  Gerard  J  art.  *  Espkie,'  in  '  Diet. 
Uniirers.  d'Hist*  Nsit,' 

*■  See  a  discniisioTi  go  ihh  subject, 
in  answer  ta  a  question  of  mine,  m 
'Journal  of  Horticulture,*  1862,  pp. 
225^:^42;  al^o  Mr,  Be  van  Foi,  in 
ditto,  l&fi2,  pu  2M 

**  This  excelieut  observer  may  be 


jtnpHcitly  tTUiiod;  see  *Jotit-ti(il  of 
Uorticultui'e,'  July  Htb,  1BG3,  p.  39. 
*^  '  Journal  of  Horticulture,*  Sept. 
9th,  iad2,  p.  463;  see  also  Herr 
Kleioe  od  same  subject  (Kor*  llth,  p. 
64^3),  who  3umB  up»  that,  though 
there  ia  some  vnrijibitity  in  colour^  no 
coQ^t^tit  or  perceptible  diifereacceJi  caa 
be  detected  in  the  bees  of  Germ.ior, 
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and  the  pasturage  of  the  district.  For  example,  what  a 
difference  in  this  respect  one  may  perceive  to  exist  between 
the  bees  of  the  Liineburg  heath  and  those  of  this  country  I  " 

"  Kemoving  an  old  queen  and  substituting  a  young 

one  of  the  current  year  is  here  an  infallible  mode  of  keeping 
the  strongest  stock  from  swarming  and  preventing  drone- 
breeding;  whilst  the  same  means  if  adopted  in  Hanovei 
would  certainly  be  of  no  avail.'*  I  procured  a  hive  full  oi 
dead  bees  from  Jamaica,  where  they  have  long  been  natural- 
ised, and,  on  carefully  comparing  them  under  the  microscope 
with  my  own  bees,  I  could  detect  not  a  trace  of  difference. 

This  remarkable  uniformity  in  the  hive-bee,  wherever  kept, 
may  probably  be  accounted  for  by  the  great  difficulty,  or 
rather  impossibility,  of  bringing  selection  into  play  by  pairing 
particular  queens  and  drones,  for  these  insects  unite  only 
during  flight.  Nor  is  there  any  record,  with  a  single  partial 
exception,  of  any  person  having  separated  and  bred  from  a 
hive  in  which  the  workers  presented  some  appreciable  differ- 
ence. In  order  to  form  a  new  breed,  seclusion  from  other 
bees  would,  as  we  now  know,  be  indispensable ;  for  since  the 
introduction  of  the  Ligurian  bee  into  Germany  and  England, 
it  has  been  found  that  the  drones  wander  at  least  two  miles 
from  their  own  hives,  aud  often  cross  with  the  queens  of  the 
common  bee.®^  The  Ligurian  bee,  although  perfectly  fertile 
when  crossed  with  the  common  kind,  is  ranked  by  most 
naturalists  as  a  distinct  species,  whilst  by  others  it  is  ranked 
as  a  variety :  but  this  form  need  not  here  be  noticed,  as  there 
is  no  reason  to  believe  that  it  is  the  product  of  domestica- 
tion. The  Egyptian  and  some  other  bees  are  likewise  ranked 
by  Dr.  Gerstacker,®^  but  not  by  other  highly  competent 
judges,  as  geographical  races;  he  grounds  his  conclusion 
in  chief  part  on  the  fact  that  in  certain  districts,  as  in  the 
Crimea  and  Rhodes,  they  vary  so  much  in  colour,  that  the 
several  geographical  races  can  be  closely  connected  by  inter- 
mediate forms. 

I  have  alluded  t.o  a  single  instance  of  the  separation  and 

•*  Mr.    Woodbury    has    published  *'  *  Annals  and  Mag.  of  Nat.  Hist.., 

sereral  such  accounts  in  *  Journal  of       3rd  series,  vol.  xi.  p.  339. 
Horticulture,'  1861  and  1862. 
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preservation  of  a  particular  Btook  of  bees.  Mr.  Lowe  ^*  pro- 
cured soma  bees  from  a  outtager  a  fi*w  miles  from  Edinbui'gh, 
and  perceived  tliat  they  difTered  from  tlie  common  bee  in  th« 
hairs  on  the  head  and  thorns:  being  lighter  coloured  and  more 
profuse  in  quantity.  From  the  date  of  the  introduction  of 
the  Lignrian  bee  into  Great  Britain  we  may  feel  s>ire  that 
thetie  bees  had  not  been  crossed  with  this  form,  Mr,  Lowe 
propagated  this  yariety,  but  unfortunately  did  not  separate 
the  stock  from  his  other  beee,  and  after  three  generations  the 
new  character  was  almost  eompletelj  lost.  Neverthelesji,  aa 
he  addfi^  *'  a  great  number  of  the  beea  still  retain  ti-uces, 
though  faint,  of  tha  original  colony.**  This  case  eho%vs  us 
what  could  probably  1^  effected  by  careful  aud  long- 
continued  gelection  applied  exclusively  to  the  workers,  for^ 
as  vre  have  seen,  queen??  and  drones  cannot  be  selected  and 
paired. 

Silk-Moth^, 


These  insects  are  in  several  respectji  inter^ting  to  us,  mora 
especially  because  they  have  Yaried  largely  at  an  early  period 
of  life,  and  the  variations  have  been  inherited  at  correspond- 
ing periods-  As  the  value  of  the  silk -moth  depends  entirely 
on  the  coooon,  every  change  in  its  structure  and  qualities  bag 
l>een  carefully  attended  to,  and  races  differing  much  in  the 
cocoon,  but  hardly  at  all  jii  tho  adult  state^  have  Iseen  prtj- 
duoed.  With  the  races  of  most  other  domestic  animals,  the 
young  resemble  each  other  closely,  whilst  the  adults  differ 
much. 

It  would  be  utieletss,  even  if  it  were  possible,  to  describe  nil 
the  many  kinds  of  silk  worms.  Several  dii^tinct  species  ejdst 
in  India  and  China  which  produce  useful  silk,  and  some  of 
these  are  capable  of  freely  crossing  with  the  common  silk- 
moth,  as  has  been  reoently  ascertained  in  France.  Captain 
Hutton**  states  that  throughout  the  world  at  least  six  species 
have  been  domesticated ;  and  he  believes  that  the  silk-motha 
reared  in  Europe  belong  to  two  or  three  sjiecies.     I'his,  how- 


I 


^  *Tiie  Cottage  Gaicieutir/  May, 
1860,  p.  110;  and  ditto  in  ♦Juurtiiil 
ofHort./  1»62,  p.  242. 


■'  *  TrRHsact.  Entomalog.  Sac*/  Sf4  ] 
seriefi,  vol.  iii.  pp.  1+3-173,  aad  pp^  j 
2&5-331. 
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ev3r,  is  not  the  opinion  of  several  capable  judges  who  have 
particularly  attended  to  the  cultivation  of  this  insect  in 
France ;  and  hardly  accords  with  some  facts  presently  to  be 
given. 

The  common  silk-moth  (Bomhyx  mori)  was  brought  to  Con- 
stantinople in  the  sixth  century,  whence  it  was  carried  into 
Italy,  and  in  1494  into  France.^®  Everything  has  been 
favourable  for  the  variation  of  this  insect.  It  is  believed 
to  have  been  domesticated  in  China  as  long  ago  as  2700  B.C. 
It  has  been  kept  under  unnatuial  and  diversified  conditions 
of  life,  and  has  been  transpoiled  into  many  countries.  There 
is  reason  to  believe  that  the  nature  of  the  food  given  to  the 
caterpillar  influences  to  a  certain  extent  the  character  of  the 
breed.*^  Disuse  has  apparently  aided  in  checking  the  develop- 
ment of  the  wings.  But  the  most  important  element  in  the 
production  of  the  many  now  existing,  much  modified  races, 
no  doubt  has  been  the  close  attention  which  has  long  been 
applied  in  many  countries  to  every  promising  variation. 
The  care  taken  in  Europe  in  the  selection  of  the  best  cocoons 
and  moths  for  breeding  is  notorious,^®  and  the  production  of 
eggs  is  followed  as  a  distinct  trade  in  parts  of  France.  I 
have  made  inquiries  through  Dr.  Falconer,  and  am  assured 
that  in  India  the  natives  are  equally  careful  in  the  process 
of  selection.  In  CGina  the  production  of  eggs  is  confined  to 
certain  favourable  districts,  and  the  raisers  are  precluded  by 
law  from  producing  silk,  so  that  their  whple  attention  may 
be  necessarily  given  up  to  this  one  object.®^ 

The  following  details  on  the  differences  between  the  several 
breeds  are  taken,  when  not  stated  to  the  contrary,  from  M.  Robinet's 
excellent  work,*^®  which  bears  every  sign  of  care  and  large  experi- 
ence. The  eggs  in  the  different  races  vary  in  colour,  in  shape 
(being  round,  elliptic  or  oval),  and  in  size.  The  eggs  laid  in  June 
in  the  south  of  France,  and  in  July  in  the  central  provinces,  do  not 

••  Godron,  *  De  TEspfece,*  1859,  torn.  •*  See,  for  instance,  M.  A.  deQuatre- 

i.  p.  460.     The  antiquity  of  the  silk-  fages*  *  £tudes  sur  les  Maladies  actu- 

worm    in    China    is    given    on    the  elles  du  Ver  4  Sole,*  1859,  p.  101. 
authority  of  Stanislas  Julien.  •*  My  authorities  for  the  statements 

•'  See  the  remarks  of  Prof.  West-  will  be  given  in  the  chapter  on  Selec- 

wood,  Gen.  Hearsey,  and  others,   at  tion, 

the  meeting  of  the  Entomolog.  Soc.  of  ^"  *  Manuel  de  TJEducaleur  de  Vers 

Undon,  July,  1861.  k  Sole,*  1848. 


318 


SILK-MOTHS. 


Ohap.  Via 


hateh  until  the  folio wmg  spring;  and  it  is  in  Tain j  says  M.  Eobiuet, 
to  expose  them  to  a  temi>erature  gradually  raiis^&l,  in  ordor  that  the 
caterpillar  may  be  t^iifc^kly  developed.  Yet  occasionally,  without 
any  known  cause,  batches  of  egga  are  produced,  which  immediatjely 
begin  to  undergo  the  proper  changes,  and  are  hatched  in  from 
twenty  to  thirty  days.  From  these  und  Rome  other  analogous  fact« 
it  may  be  concluded  tliat  the  Trevoltini  silkworms  of  Italy,  of  which 
the  caterpillars  are  hatched  in  from  fifteen  to  twenty  days,  do  not 
necessarily  form,  as  has  been  raaint^iincd,  a  distinct  Bi>©cies. 
Althongli  the  breeds  which  live  in  temperate  countries  produce 
eggs  which  cannot  be  immediately  hatched  by  artificial  heat,  yet 
when  they  are  removed  to  and  reared  in  a  hot  country  they 
prradiially  acquire  the  character  of  quick  devclopmentj  as  in  the 
■irevoltini  races." 

VaterpillavB. — These  vary  greatly  in  size  and  colour.  The  skin 
is  generally  white,  sometimes  mottled  with  black  or  grey,  and 
octs^sionally  quite  black.  The  colour,  however,  as  M.  Robinet 
aBserts,  is  not  constant,  oven  in  perfectly  pure  breeds ;  except  in 
the  rate  tigre^,  so  called  from  tHsing  marked  with  transverse  black 
stripes.  As  the  general  colour  of  the  caterpillar  is  not  correlated 
with  that  of  tlie  silk/^  this  character  is  disregarded  by  cultivators, 
and  hm  not  been  fixed  by  selection.  Captain  Huttouj  in  the  paper 
before  referred  to,  has  argued  with  much  force  that  the  dark  tiger- 
like  marks,  wMch  so  frequently  appear  dming  the  later  moults  in 
the  caterpillars  of  various  breeds,  are  due  to  reversion ;  for  the 
caterpillars  of  several  allied  wild  species  of  Bambyx  are  marked 
and  coloured  in  this  manner.  He  separated  some  caterpillars  with 
the  tig^er-like  marks,  and  in  the  sucxieetling  spring  (pp.  liy,  "IW) 
nearly  all  the  caterpillars  reared  from  them  were  dark- brindled,  and 
the  tints  became  still  darker  in  the  third  generation.  The  moths 
reared  from  these  eMer])i liars  "  also  T>ecame  darker,  and  resembled 
in  colouring  the  wild  B.  huttoni.  On  this  view  of  the  tiger- like 
marks  hemg  due  to  reversion,  the  jjersistency  with  which  they  an; 
transmitted  is  intelligible. 

Several  years  ago  Mrs.  Whitby  took  great  pains  in  breeding 
fiilkworras  on  a  large  scale,  and  she  informed  rae  that  some  of  her 
caterpillar  had  dark  eyebrows.  This  is  probably  the  first  step  in 
reversion  towards  the  tiger^liko  marks,  and  I  was  curio ns  to  know 
whether  so  trifling  a  character  would  be  inherited.    At  my  request 


^i  Kubinet,  ibid.,  pp.  12,  318,  I 
may  udd  that  tbe  eggs  of  N.  American 
silkworms  Ukea  to  tlie  Sandwich 
bliod^  produced  muths  at  very  irre- 
g^ulor  pcrimls^  Qnd  the  moths  thus 
raided  yielded  i^gga  which  were  even 
worse  ill  this  respect.  Some  were 
hatched  id  ten  diiys,  and  others  aot 
uatil  uHftT  the  Upe  of  many  months. 
Ko  doubt  A  n-gular  early  character 


would  ultimately  httt^e  boen  acquired. 
See  i^view  in  'AthemEum/  1844^  p. 
329,  of  J,  Jarves*  'Sg^juea  in  the 
Sandwich  Islaarjs.' 

'*  *  The  Art  of  rcirtn^Silk-wonW 
translated  from  Count  DanJulo^  l&Ih^ 
p.  23, 

^*  'TraiisacL  Knt.  Soc,,'  ut  supr-s 
pp.  153,  308, 
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she  separated  in  1848  twenty  of  these  caterpillars,  and  having  kept 
the  moths  separate,  bred  from  them.  Of  the  many  caterpillars 
tlius  reared,  "every  one  without  exception  had  eyebrows,  some 
darker  and  more  decidedly  marked  than  the  others,  but  all  had 
eyebrows  more  or  less  plainly  visible."  Black  caterpillars  occasion- 
ally appear  amongst  those  of  the  common  kind,  but  in  so  variable  a 
manner,  that,  according  to  M.  Robinet,  the  same  race  will  one  year 
exclusively  produce  white  caterpillars,  and  the  next  year  many 
black  ones ;  nevertheless,  I  have  been  informed  by  M.  A.  Bossi  of 
Greneva,  that,  if  these  black  caterpillars  are  separately  bred  from, 
they  reproduce  the  same  colour ;  but  the  cocoons  and  moths  reared 
from  them  do  not  present  any  difference. 

The  caterpillar  in  Europe  ordinarily  moults  four  times  before 
passing  into  the  cocoon  stage ;  but  there  are  races  "  a  trois  mues," 
and  the  Trevoltini  race  likewise  moults  only  thrice.  It  might  have 
been  thought  that  so  important  a  physiological  difference  would 
not  have  arisen  under  domestication;  but  M.  Robinet  "'^  states  that, 
on  the  one  hand,  ordinary  caterpillars  occasionally  spin  their 
cocoons  after  only  three  moults,  and,  on  the  other  hand,  "  presque 
toutes  les  races  a  trois  mues,  que  nous  avons  experiments,  ont 
fait  quatre  mues  a  la  seconde  ou  a  la  troisieme  annee,  ce  qui 
semble  prouver  qU'il  a  suffi  de  les  placer  dans  des  conditions 
favorables  pour  leur  rendre  ime  faculty  qu'elles  avaient  perdue  sous 
des  influences  moins  favorables." 

Coooom, — The  caterpillar  in  changing  into  the  cocoon  loses  about 
50  per  cent,  of  its  weight ;  but  the  amount  of  loss  differs  in  different 
breeds,  and  this  is  of  importance  to  the  cultivator.  The  cocoon  in 
the  different  races  presents  characteristic  differences;  being  largo 
or  small ;— nearly  spherical  with  no  constriction,  as  in  the  Hme  de 
Loriolf  or  cylindrical;  with  either  a  deep  or  slight  constriction  in  the 
middle;  with  the  two  ends,  or  with  one  end  alone,  more  or  less 
pointed.  The  silk  varies  in  fineness  and  quality,  and  •in  being 
nearly  white,  but  of  two  tints,  or  yellow.  Generally  the  colour  of 
the  sSk  is  not  strictly  inherited :  but  in  the  chapter  on  Selection  I 
shall  give  a  curious  account  how,  in  the  course  of  sixty-five  genera- 
tions, the  number  of  yellow  cocoons  in  one  breed  has  been  reduced 
in  France  from  one  hundred  to  thirty-five  in  the  thousand. 
According  to  Robinet,  the  white  race,  called  Sina,  by  careful 
selection  during  the  last  seventy-five  years,  "  est  arrivee  a  un  tel 
6tat  de  puret^,  qu'on  ne  voit  pas  un  seul  cocon  jaune  dans  des 
millions  de  cocons  blancs."  ^^  Cocoons  are  sometimes  formed,  as  is 
well  known,  entirely  destitute  of  silk,  which  yet  produce  moths ; 
unfortimately  Mrs.  Whitby  was  prevented  by  an  accident  from 
ascertaining  whether  this  character  would  prove  hereditary. 

AdtUt  stage. — I  can  find  no  account  of  any  constant  difference  in 
the  moths  of  the  most  distinct  races.  Mrs.  Whitby  assured  me 
that  there  was  none  in  the  several  kinds  bred  by  her ;  and  I  have 


"  Robinet,  ibid.,  p.  317  "  Robiaet,  ibii.,  pp.  306-317. 
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receired  a  Binuliir  statement  from  the  emincTit  naturalif^t,  IL  de 
Qufttrefages.  Captain  Hut  ton  also  saj^s  ^^  that  the  moths  of  ftll 
kinds  vary  mneh  in  coloar,  bnt  jr  nearly  the  same  inconstant 
manner.  Considering  hnw  miieh  tlje  cocoons  in  the  several  races 
dilfer,  this  fact  is  of  interest,  and  may  prolmbly  !;«  accounted  for 
on  tbti  same  principle  as  the  fluctuating  variability  of  colour  in  the 
caterpillar,  namely,  that  there  has  been  no  motive  for  selecting  and 
perpetuating  any  particular  variation* 

The  males  of  the  wild  Bombycida  *'  fly  swiftly  in  the  day-time 
and  evening,  hut  the  females  are  usually  very  slug^sh  and 
inactive.''''  In  several  moths  of  this  family  the  females  have 
abortive  winps,  btit  no  instojice  is  known  of  the  males  beijig 
incapable  of  flight,  for  in  this  case  the  species  could  hardly  have 
been  perjietuatcd.  In  the  silk-moth  l>oth  sexes  have  imperfect, 
crnmpled  wmgs,  and  are  incapable  of  flight ;  hut  still  there  is  a 
trace  of  tlie  characteristic  difference  in  the  two  seres ;  for  though, 
on  comparing  a  number  of  males  and  females^  I  could  detect  no 
difference  in  tlie  development  of  their  wings,  yet  I  was  assured  by 
Mrs.  Whitby  that  the  males  of  the  moths  bred  by  her  used  their 
Tvingsmore  than  the  females,  and  could  flutter  downwards,  thon^h 
never  upwards.  She  also  istatca  that,  hen  the  females  first 
emerge  from  the  cocoon,  their  wings  are  less  expanded  than  those 
of  the  male.  The  degree  of  imperfection,  however,  in  the  wings 
varies  much  in  different  races  and  under  different  circumstances. 
M.  QuatrefiJges  ^^  says  that  he  has  seen  a  number  of  moths  with 
their  wings  reduced  to  a  third,  fomth,  or  tenth  part  of  their  normal 
dimensions,  and  even  to  mere  short  straight  atnmps :  '*  il  me  seuibl*) 
qu'il  y  a  la  nn  veritable  arret  de  developpement  partiel."  On  the 
other  hand,  he  describes  the  female  moths  of  the  Andre  Jean  breetl 
as  having  ^'  leurs  ailes  largea  et  etalees,  Un  eeul  presente  quelquea 
courhures  irreguUeros  et  des  pUs  anormaux."  As  moths  and  butter* 
flies  of  all  kinds  reared  from  wild  caterpillars  under  confinement 
often  have  crippled  wings,  the  same  cause,  'whatever  it  may  he,  has 
proljably  acted  on  silk-moths,  but  the  disuse  of  their  wings  during 
BO  many  generations  has,  it  may  be  suspected,  likewise  come  into 
play. 

The  moths  of  many  hreeds  fail  to  glue  their  eggs  to  the  surface 
on  which  they  are  laid,'^'  but  this  proceeds,  according  to  Capt. 
Hutton,"*"  merely  from  the  glands  of  the  ovipositor  being  weokem^d. 

As  with  other  long- domesticated  animals,  the  instincts  of  the 
silk-rooth  have  suffered.  The  caterpillars,  when  placed  on  a  mul* 
berry- tree,  often  commit  ihe  strange  mistake  of  devouring  the 
base  of  the  leaf  on  which  they  are  feeding^  and  consequently  fall 


T»  'Transact,  Eal.  Soc.,*  ut  supra, 
p.  317. 

'^  Steph^n'^  niustmt[oiL&,  '  Hauts^ 
tell  a  til,*  vol.  ii.  p.  35.  Se^  also  Capt. 
HuttoQ,  'Transiitit.  Ent.  Soc/  ibid,, 
p.  152. 


"*  *  Studies  «nr  Irs  Mfilddtefi  dii  Ver 
4  Sole,*  lasfl,  pp.  304,  209. 

'*  Quairefageii,  *  Etudes,*  Sic^  p. 
2U. 

*'  '  Trans:itt.  Ent.  Siic,/  at  supni-, 
p.  151. 
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down ;  but  they  are  capable,  according  to  M.  Robinet,"  of  again 
crawling  up  the  trunk.  Even  this  capacity  sometimes  fails,  for 
M.  Martins  ^  placed  some  caterpillars  on  a  tree,  and  those  which 
fell  were  not  able  to  remount  and  perished  of  hunger ;  they  were 
even  incapable  of  passing  from  leaf  to  leaf. 

Some  of  the  modifications  which  the  silk  moth  has  undergone 
stand  in  correlation  with  one  another.  Thus,  the  eggs  of  the  moths 
which  produce  white  cocoons  and  of  those  which  produce  yellow 
cocoons  differ  slightly  in  tint.  The  abdominal  feet,  also,  of  the 
caterpillars  which  yield  white  cocoons  are  always  white,  whilst 
those  which  give  yellow  cocoons  are  invariably  yellow.®'  We  have 
seen  that  the  caterpillars  with  dark  tiger-like  stripes  produce 
moths  which  are  more  darkly  shaded  than  other  moths.  It  seems 
well  established"  that  in  France  the  caterpillars  of  the  races  which 
produce  white  silk,  and  certain  black  caterpillars,  have  resisted, 
better  than  other  races,  the  disease  which  has  recently  devastated 
the  silk-districts.  Lastly,  the  races  differ  constitutionally,  for  some 
do  not  succeed  so  well  under  a  temperate  climate  as  others ;  and  a 
damp  soil  does  not  equally  injure  all  the  races.'** 

From  these  various  facts  we  learn  that  silk-moths,  like  the 
higher  animals,  vary  greatly  under  long-continued  domes- 
tication. We  learn  also  the  more  important  fact  that  varia- 
tions may  occur  at  various  periods  of  life,  and  be  inherited  at 
a  corresponding  period.  And  finally  we  see  that  insects  are 
amenable  to  the  great  principle  of  Selection. 

•»  *  Manuel  de  I'Educateur,'  &c.,  p.  12,  209,  214. 

26.  •*  Robinet,  *  Manuel,*  &c.,  p.  303. 

««  Godron,  *  De  TEspfcce,*  p.  462.  "  Robinet,  ibid.,  p.  15. 
••  Qaatrefaga<(,  *  Etudes,*  &c.,   pp. 
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CHAPTER  IX.  . 

nJLTlVATED  PLANTS  :   CEREAL  AND  CtTLISTATlY  PLANTS. 
PEELIMINAHY    REMARKS    oir   the   i?TrMEEB   axd   pabintagb    or  | 

Cn:LTIVATED     PLANTS — TTEST     STEPS     IN     CJULTTVATlOS GEOGBAI^nCAL  ' 

PISTBIBUTIOM   or   CULTIVATED   PLANTS, 

CEREAIJA. — DocBTs  ON  the  kumber  of  si'EOiES. wbeat:  VAEJorriEs 

OP—tNI>IVIDUAL    VAEIABILITY — OHANliED     lUBlTtJ— SELECTION— ANCtENT  , 

BI3T0BY   OF    THE    VABIETTttSS. MAlKB :    GBEAT  TAlUAOlON    UF^DIBECT  ' 

ACTION   OF  €USlATE  ON. 

CUI^IXaBY    PLANT'S. — cabbages:    vARiETLEa   of,  in   foliage    aku 

STEMS,    BUT    SOT    EN   OTHEIC    I'ABTS — PAHENTAGE    OF— OTHES    SPECIE    Of 

BBASSIGA.^ ^FFAS:    AMOUNT    OF    DIFFERENCE    IN    THE    SETEHAL    KIMB8, 

CHIEFLY    IN     THE    PODS     ANl>    SEED — BOMB     VABIETTES     CONSTANT,    SOSfB 

HIGHLY    VARIABLE  —  DO     KOT     INTI3lC®0SSv BEANS. POTATOES  t 

NUMEB0U9  VABIBTIES  Of—DIPKEHINO  LITTLB,   EJtCEpT  JN  THE  TUBERB— 
UHABACTERi  tKBEBlTEn. 

I  SHALL  not  enter  into  so  mucli  detail  on  the  variability  of 
cultivated  plants,  as  in  the  ca&e  of  doniei?ticat©d  animab. 
The  Biibject  is-  involycd  in  much  difficulty.  Botanists  hare 
generally  neglected  cnltivated  varieties,  a^  beneath  their 
notice.  In  several  cases  the  wild  prototype  is  unknown  or 
doubtfuUj  known  ;  and  in  other  casea  it  is  hardly  possible  to 
distinguish  between  escaped  eeedlingB  and  truly  wild  plants, 
so  that  there  is  no  safe  standard  of  comparison  by  which  to 
judge  of  any  supposed  amount  of  change.  Not  a  few  bota- 
nists believe  that  several  of  our  anciently  cultivated  plants 
have  become  so  profonndly  modified  iJiat  it  is  not  possible 
now  to  recognise  their  aboriginal  parent- forma.  Equally 
perplexing  are  the  doubts  whether  soine  of  them  are  de- 
scended from  one  species,  or  from  several  inextricably  com- 
mingled by  crossing  and  variation.  Variations  often  paaa 
into,  and  cannot  be  distinguished  from,  monstrosities ;  and 
monstrosities  are  of  little  significance  for  our  purpose.  Many 
varietiea  are  propagated  solely  by  grafts,  buds,  layers,  bulbs, 
tfec,  and  frequently  it  is  not  known  how  far  their  pecuHaritiea 
can  be    transmitted  by  seminal  generation.      Kevertheless, 
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some  facts  of  value  can  be  gleaned :  and  other  facts  will 
hereafter  be  incidentally  given.  One  chief  object  in  the 
two  following  chapters  is  to  show  how  many  characters  in 
our  cultivated  plants  have  become  variable. 

Before  entering  on  details  a  few  general  remarks  on  the 
origin  of  cultivated  plants  may  be  introduced.  M.  Alph.  De 
CandoUe^  in  an  admirable  discussion  on  this  subject,  in  which 
he  displays  a  wonderful  amount  of  knowledge,  gives  a  list  of 
157  of  the  most  useful  cultivated  plants.  Of  these  he 
believes  that  85  are  almost  certainly  known  in  their  wild 
state;  but  on  this  head  other  competent  judges^  entertain 
great  doubts.  Of  40  of  them,  the  origin  is  admitted  by  M. 
De  CandoUe  to  be  doubtful,  either  from  a  certain  amount  of 
dissimilarity  which  they  present  when  compared  with  their 
nearest  allies  in  a  wild  state,  or  from  the  probability  of  the 
latter  not  being  truly  wild  plants,  but  seedlings  escaped 
from  culture.  Of  the  entire  157,  32  alone  are  ranked  by 
M.  De  Candolle  as  quite  unknown  in  their  aboriginal  con- 
dition. But  it  shoidd  be  observed  that  he  does  not  include 
in  his  list  several  plants  which  present  ill-defined  characters, 
namely,  the  various  forms  of  pumpkins,  millet,  sorghum, 
kidney-bean,  dolichos,  capsicum,  and  indigo.  Nor  does  he 
include  flowers ;  and  several  of  the  more  anciently  cultivated 
flowers,  such  as  certain  roses,  the  common  Imperial  lily,  the 
tuberose,  and  even  the  lilac,  are  said^  not  to  be  known  in  the 
wild  state. 

From  the  relative  numbers  above  given,  and  from  other 
arguments  of  much  weight,  M.  De  Candolle  concludes  that 
{dants  have  rarely  been  so  much  modified  by  culture  that 
they  cannot  be  identified  with  their  wild  prototypes.  But 
on  this  view,  considering  that  savages  probably  would  not 
have  chosen  rare  plants  for  cultivation,  that  useful  plants  are 
generally  conspicuous,  and  that  they  could  not  have  been 
the  inhabitants  of  deserts  or  of  remote  and  recently  discovered 

'  *Ge6graphie  botanique  raisonnee,'  Plants,'  by  Dr.  A.  Targioni-Tozzetti. 
1855,  pp.  810  to  991.  See  also  'Edinburgh  Review,*  1866, 

*  Review  by  Mr.  Bentham  in  *  Hort.       p.  510. 
Journal,*  vol.  ix.  1855,  p.  133,  entitled,  •  *  Hist.  Notes,*  as  above,  by  Tar- 

*  Historical     Notes      on      cultivated       gioni-Tozzetti. 
VOL.   r.  .15 
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iBknde,  it  appoars  strange  to  me  that  bo  many  of  our  culti- 

■vated  plants  should  Ijo  still  unknown  or  only  doubtfully 
known  in  the  wild  state,  If»  on  the  other  hand,  many  of 
these  plants  have  been  profoundly  modified  by  culture,  the 
difticulty  disappears.  The  difiieulty  would  also  be  removed 
if  they  have  been  exterminated  during  the  progress  of  ei%'^ili* 
eationi  but  M.  De  Candolle  haa  shown  that  this  probably  has 
seldom  occurred.  As  soon  aB  a  plant  waa  cultivated  in  any 
country,  the  half-civilised  inhabitants  would  no  longer  have 
need  to  search  the  whole  surface  of  the  land  for  it,  and  thus 
lead  to  its  extirpation  ■  and  even  if  this  did  occur  during  a 
famine,  dormant  seeds  would  1*6  left  in  the  ground,  Ik 
tropical  countries  the  wild  luxuriance  of  nature,  as  was  lon^ 
ago  remarked  by  Humboldt,  overpowers  the  feeble  effoi'ti  of 
man.  In  anciently  civilised  temperate  countries,  ^'here  the 
whole  face  of  the  land  has  been  greatly  changed ^  it  can  hardly 
be  doubted  that  some  plants  have  become  extinct;  never- 
theless De  CandoUe  has  shown  that  all  the  plants  historicallj 
known  to  have  been  first  cultivated  in  Europe  still  exist  here 
in  the  wild  state, 

MM.  Loiselenr-Deslongchamps*  and  De  Candolle  have  re- 
marked that  our  cultivated  plants,  more  especially  the  cereals, 
must  originally  have  existed  in  nearly  their  present  state ;  f»>r 
otherwise  they  would  not  have  been  notioed  and  valued  aji 
objects  of  food.  But  these  authors  apparently  have  not  ccm* 
sidered  the  many  accounts  given  by  travellers  of  the  wretched 
food  collected  by  savages,  I  have  read  an  aceoujit  of  tlie 
savages  of  Australia  cooking,  during  a  dearth,  many  vegotabki 
in  various  ways,  in  the  hopes  of  rendering  thom  innocuous  and 
more  nntritious.  Dr.  Hooker  found  the  half-starved  in- 
habitants of  a  village  in  Sikhim  suffering  greatly  from 
having  eaten  arum-roots,^  which  they  had  pounded  and  leB 
for  several  days  to  ferment,  bo  as  partially  to  destroy  their 
poisonous  nature ;  and  he  adds  that  they  cooked  and  ate  many 


1 842,  p.  37 ,  *  G^  f  raph  \%  Bcjt . ,'  1 855, 
p.  330.  **  Plus  on  iiapposi:  ragricral- 
ture  ftucktine  et  remflHUnt  k  uue 
i*p(H|ue  d'igTio ranee,  pluj  il  eat  probable 
qui!    les   cnltirateurft    Avaient   chotif 


UD  AvauLage  iDfroEiteBtuble,'^ 

*  Ih.  Hooker  has  glv^a  tmft  ehis 
informatioiip  See^  al&o,  bus  *  HiinAlaf  ati 
JftiiraalA/  18i>4,  tciL  ii.  p.  49. 
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other  deleterious  plants.  Sir  Andrew  Smith  informs  me  that 
in  South  Africa  a  large  number  of  fruits  and  succulent  leaves, 
and  especially  roots,  are  used  in  times  of  scarcity.  The 
natives,  indeed,  know  the  properties  of  a  long  catalogue  of 
plants,  some  having  been  found  during  famines  to  be  eatable, 
others  injurious  to  health,  or  even  destructive  to  life.  He 
met  a  party  of  Baquanas  who,  having  been  expelled  by  the 
conquering  Zulus,  had  lived  for  years  on  any  roots  or  leaves 
which  afforded  some  little  nutriment  and  distended  their 
stomachs,  so  as  to  relieve  the  pangs  of  hunger.  They  looked 
like  walking  skeletons,  and  suffered  fearfully  from  con- 
stipation. Sir  Andrew  Smith  also  informs  me  that  on  such 
occasions  the  natives  observe  as  a  guide  for  themselves,  what 
the  wild  animals,  especially  baboons  and  monkeys,  eiat. 

From  innumerable  experiments  made  through  dire  ne- 
cessity by  the  savages  of  every  land,  with  the  results  handed 
down  by  tradition,  the  nutritious,  stimulating,  and  medicinal 
properties  of  the  most  unpromising  plants  were  probably 
first  discovered.  It  appears,  for  instance,  at  first  an  in- 
explicable fact  that  untutored  man,  in  three  distant  quarters 
of  the  world,  should  have  discovered,  amongst  a  host  of 
native  plants,  that  the  leaves  of  the  tea-plant  and  mattee, 
and  the  berries  of  the  coffee,  all  included  a  stimulating  and 
nutritious  essence,  now  known  to  be  chemically  the  same. 
We  can  also  see  that  savages  suffering  from  severe  con- 
stipation would  naturally  observe  whether  any  of  the  roots 
which  they  devoured  acted  as  aperients.  We  probably  owe 
our  knowledge  of  the  uses  of  almost  all  plants  to  man 
having  originally  existed  in  a  barbarous  state,  and  having 
been  often  compelled  by  severe  want  to  try  as  food  almost 
everything  which  he  could  chew  and  swallow. 

From  what  we  know  of  the  habits  of  savages  in  many 
quarters  of  the  world,  there  is  no  reason  to  suppose  that  our 
cereal  plants  originally  existed  in  their  present  state  so 
valuable  to  man.  Let  us  look  to  one  continent  alone,  namely, 
Africa :  Barth^  states  that  the  slaves  over  a  large  part  of  the 

•  'Travels  in  Central  Africa,'  Eng.  ii.  pp.  29,  265,  270.  Livingstone's 
translat.  vol.  i.  pp.  529  and  390 ;  vol.       *  Travels,'  p.  55i. 


326 


CULTIVATED   PLANTS. 


Chap.  IX. 


central  region  regularly  collect  the  Beeds  of  a  wild  gras8»  th«^H 
PenntBclum   distichum ;   in   another    diBtriet   he   saw   womeH^I 
colleeting  the  seeds  of  a  Poa  hy  Bwinging  a  BOi-t  of  l:taskt;t 
through   the  rich   meadow-land.      Near   Tete,    Livingstcjiie 
observed  the  natives  collecting  the  seeds  of  a  wild  grass,  and 
farther  south,  as  Andersson  in  forma  me,  the  natives  largely 
use  the  seed  of  a  grass  of  about  tho  size  of  canary-seed,  w^hich 
they  biiil  in  water.     They  eat  also  tho  root^  of  certain   reeds, 
and  every  one  has  read  of  tJm  Bushnien  prowling  about  and 
digging  up  with  a  fire-hardenod  stake  various  roots.   Similar 
facts  with  respect  to  the  collection  of  seeds  of  wild  grasses  ImH 
other  parts  of  the  world  could  be  given*^  ^M 

Accustomed  as  we  are  to  our  excellent  vegetables  and 
luseiaus  fruita,  we  can  hardly  persuade  OTirselves  tha-t  the 
stringy  roots  of  the  wuld  carrot  and  parsnip,  or  the  little 
shoots  of  the  wild  aspai  ag^is,  or  crabs,  sloes,  *fec.,  should  ever 
have  been  valued ;  yet,  from  what  wo  know  of  the  habits  of 
Australian  and  South  African  savages,  we  need  feel  no  doubt ^ 
on  this  head.  The  inhabitants  of  Switzerland  during  the^ 
Stone  period  largely  collected  wild  crabs,  sloes,  bull  aces,  hips 
of  roses,  older  berries,  beechmast,  and  other  wild  berries  and 
finiit*  Joniniy  Button,  a  Fuegian  on  board  the  Beagle, 
remarked  to  mo  that  the  poor  and  acid  black-currants  of 
Tierra  del  Fuego  w^erc  too  sweet  for  his  taste. 

The  savage  inhabitants  of  each  land,  having  found  out  by^ 
many  and  hard  trials  wdiat  plants  were  useful,  or  could  he" 
rendered  useful  by  various  cooking  proce^es,  would  after  a 
time  take  the  first  step  in  cultivation  hf  planting  them  near 
their  usual  abodes.  Livingstone*  states  that  the  savage 
Batokas  sometimes  left  wild  fruit-trees  standing  in  tlieir 
gardens,   and  occasionally  even  planted  them,    "a  prmctic 


'  For  iastanoe,  m  both  North  nud 
Sotttb  America,  Mr.  Edge  worth 
(*Joufnjtl  Proc.  Linn.  Soc*/  vol  vi* 
Bot,,  !  8(32,  p.  181)  states  that  m  ths 
dt3ii?i'tij  of  th(j  Punjiib  por  women 
&wtt5p  tip,  "  by  a  whiik  Into  straw 
bLiakeU,*"  the  seeds  of  fbur  genera  of 
l^rasses,  natnely,  of  Agrostis,  Panic  urn, 
C^nchniB,  and  PeuniB4^tQta,  as  w«U  as- 
the  stfeds  of  four  other  genera  belong^- 


iiig  to  distmct  fiiinUies, 

*  Prof.  O.  HeoT,  '  Die  FHanzen  dat ' 
Fffthlbatiteii,  18(ifi,  am  detn  Neiijabf.  ^ 
Naturforsuh.  Geaellschaft,*  18tJti ;  unii 
Dn  H.  Christy  in   Kiitimeyer*a    *Die 
Fauna  tier  Pfahlbiiutefi,*  lS>il,  s,  22€. 

^  » Travels,*  p,  5H5,  Du  Challlu. 
*  Adventures  in  EquAtorial  Africi,* 
186],  p.  445. 
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Been  nowhere  else  amongst  the  natives."  But  Du  Chaillu 
saw  a  palm  and  some  other  wild  fruit-trees  which  had  been 
planted;  and  these  trees  were  considered  private  property. 
The  next  step  in  cultivatiou,  and  this  would  require  but  little 
forethought,  would  be  to  sow  the  seeds  of  useful  plants; 
and  as  the  soil  near  the  hovels  of  the  natives  ^°  would  often  be 
in  some  degree  manured,  improved  varieties  would  sooner  or 
later  arise.  Or  a  wild  and  unusually  good  variety  of  a  native 
plant  might  attract  the  attention  of  some  wise  old  savage ; 
and  he  would  transplant  it,  or  sow  its  seed.  I'hat  superior 
varieties  of  wild  fruit-trees  occasionally  are  found  is  certain, 
as  in  the  case  of  the  American  species  of  hawthorns,  plums, 
cherries,  grapes,  and  hickories,  specified  by  Professor  Asa 
Gray.^^  Downing  also  refers  to  certiin  wild  varieties  of  the 
hickory,  as  being  "  of  much  larger  size,  and  finer  flavour  than 
the  common  species."  I  have  referred  to  American  fruit-trees, 
because  we  are  not  in  this  case  troubled  with  doubts  whether 
or  not  the  varieties  are  seedlings  which  have  escaped  from 
cultivation.  Transplanting  any  superior  variety,  or  sowing 
its  seeds,  hardly  implies  more,  forethought  than  might  be 
elcpected  at  an  early  and  rude  period  of  civilisation.  Even 
the  Australian  barbarians  "  have  a  law  that  no  plant  bearing 
seeds  is  to  be  dug  up  after  it  has  flowered;"  and  Sir G  Grey^'*^ 
never  saw  this  law,  evidently  framed  for  the  preservation  of 
the  plant,  violated.  We  see  the  same  spirit  in  the  super- 
stitious belief  of  the  Fuegians,  that  killing  water-fowl  whilst 
very  young  will  be  followed  by  "  much  rain,  snow,  blow 
much."  ^^  I  may  add,  as  showing  forethought  in  the  lowest 
barbarians,  that  the  Fuegians  when  they  find  a  stranded 
whale  bury  large  portions  in  the  sand,  and  during  the  often- 
.  recurrent  famines  travel  from  great  distances  for  the  remnants 
of  the  half-putrid  mass. 

It  has  often  been  remarked  ^*  that  we  do  not  owe  a  single 

"  In   Tierra  del    Fuego   the   spot  1845,  p.  261. 

where  wigwams  had  formerly  stood  *^  '  Journals  of  Expeditions  in  Aus- 

could   be    distinguished    at   a   great  tralia,'  1841,  vol.  ii.  p.  292. 

distance  by  the  bright  green  tint  of  "  Darwin's*  Journal  of  Kesearches,* 

the  native  vegetation.  1845,  p.  215. 

'^  'American.  Acad,   of  Arts   and  ^*  De  Candolle  has  tabulated  the 

Sciences,'  April  10th,  1860,  p.  413,  facts  In  the  most  interesting  manner 

Downing,  *  The   Fruits  of  America/  in  his  *  Geo^raphie  Bot.,*  p.  986. 
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naeful  plant  to  Australia  or  the  Cape  of  Good  Hope^ — cotintrios 
abounding  to  an  unparalloled  degree  with  endemic  species. — 
or  to  New  Zealand,  or  to  America  south  of  the  Plata ;  and, 
according  to  fiome  authoTB,  not  to  America  northward  of 
Mexico,  1  do  not  helieve  tlint  anj  edible  or  'v  alnablo  plants 
except  the  canary  grass^  has  heen  derived  from  an  oceanic  or 
uninhabited  island.  If  nearly  all  our  useful  plants,  natives 
of  Europe,  Asia,  and  Soiith  America,  had  originally  existed 
in  their  present  ccincHtion,  the  complete  absenco  of  similarly 
uaefnl  plants  in  the  great  countries  jnat  named  would  be  indeed 
a  surprising  fact.  But  if  these  plants  have  been  so  greatly 
moditied  and  improved  by  culture  afl  no  longer  closely  to 
resemble  any  natural  species,  w^e  can  understand  why  the 
above  named  countries  have  given  ua  no  useful  plantSj  for 
they  were  either  inhabited  by  men  who  did  not  cultivate  the 
ground  at  all,  as  in  Australia  and  the  Cape  of  Good  Hope,  or 
who  cultivated  it  very  imperfectly,  as  in  some  parts  of 
America.  These  countries  do  yield  plants  which  are  useful 
to  savage  man ;  and  Dr.  Hooker  *^  enumerates  no  loss  than 
107  such  species  in  Australia  alono ;  hut  these  plants  have 
not  been  improved,  and  consequently  cannot  compete  with 
those  which  have  lieen  cultivated  and  improved  during 
thousands  of  years  in  the  civilised  world. 

The  case  of  New  Zealand,  to  which  fine  island  we  ae  yet 
owe  no  widely  cultivated  plant,  may  seem  opposed  to  this 
view;  for,  when  first  discovered,  the  natives  cultivated 
eevcral  plants ;  hut  all  inquirers  believe,  in  accordance  with 
the  traditions  of  the  natives,  that  the  early  Pol^Tiesian 
colonists  brought  v/ith  them  seeds  and  roots,  as  well  as  the 
dog,  which  had  been  wisely  preserved  during  their  long 
voyage.  The  Polynesians  are  so  frequently  lost  on  the  ocean 
that  this  degree  of  prudence  would  occur  to  any  wandering 
party ;  hence  the  early  colonists  of  New  Zealand,  like  the 
later  European  colonists,  would  not  have  had  any  strong 
inducement  to  cultivate  the  aboriginal  plants.  According  to 
Be  CandoUe  we  owe  thirty-three  useful  plants  to  Mexico, 
Peru,  and  Chile;  nor  is  this  surprising  when  wo  remember 
the  civilized  state  of  the  inhabitants,  as  shown  by  the  fact  of 

^*  'FJofadfAiifitrAHiif'liitroduetioii,  p.  ex. 
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their  having  practised  artificial  iiTigation  and  made  tunnels 
through  hard  rocks  without  the  use  of  iron  or  gunpowder, 
and  who,  as  we  shall  see  in  a  future  chapter,  fully  recognised, 
as  far  as  animals  were  concerned,  and  therefore  probably  in 
the  case  of  plants,  the  important  principle  of  selection.  We 
owe  some  plants  to  Brazil ;.  and  the  early  voyagers,  namely, 
Vespucius  and  Cabral,  describe  the  country  as  thickly  peopled 
and  cultivated.  In  North  America^*  the  natives  cultivated 
maize,  pumpkins,  gourds,  beans,  and  peas,  "  all  different  from 
ours,"  and  tobacco ;  and  we  are  hardly  justified  in  assuming 
that  none  of  our  present  plants  are  descended  from  these 
North  American  forms.  Had  North  America  been  civilized 
for  as  long  a  period,  and  as  thickly  peopled,  as  Asia  or  Europe, 
it  is  probable  that  the  native  vines,  walnuts,  mulberries, 
crabs,  and  plums,  would  have  given  rise,  after  a  long  course 
of  cultivation,  to  a  multitude  of  varieties,  some  extremely 
different  from  their  parent-stocks;  and  escaped  seedlings 
would  have  caused  in  the  New,  as  in  the  Old  World,  much 
perplexity  with  respect  to  their  specific  distinctness  and 
parentage.^' 

Cereah'a, — I  will  now  enter  on  details.  The  cereals  cultivated  in 
Europe  consist  of  four  genera — wheat,  rye,  barley,  and  oats.  Of 
wheat  the  best  modem  authorities "  make  four  or  five,  or  even 
seven  distinct  species;  of  rye,  one;  of  barley,  three;  and  of  oats, 
two,  three,  or  four  species.  So  that  altogether  our  cereals  are 
ranked  by  different  authors  under  from  ten  to  fifteen  distinct 
species.  These  have  given  rise  to  a  multitude  of  varieties.  It  is 
a  remarkable  fact  that  botanists  are  not  universally  agreed  on  the 
aboriginal  parent-form  of  any  one  cereal  plant.    For  instance,  a 


*•  For    Canada,    see    J.    Cartier*s  "  See^  for  example,  Mr.  Hewett  C. 

Voyage   in    1534 ;    for    Florida,    see  Watson's  remarks  on  our  wild  plums 

Narraez    and    Ferdinand   de    Soto's  and    cherries    and     crabs :    *  Cybele 

Voyages.     As  I  have  consulted  these  Britannica,*  vol.  i.  pp.  330,  334,  &c. 

and  other  old  Voyages  in  more  than  Van  Mons  (in  his  *  Arbres  Fruitiers,* 

one  general  collection  of  Voyages,  I  1835,  tom.  i.  p.  444)  declares  that  he 

do  not  give  precise  references  to  the  has  found  the  types  of  all  our  culti- 

pages.  See  also,  for  several  references,  vated  varieties  in  wild  seedlings,  but 

Asa  Gray,  in  the  *  American  Journal  then  he  looks  on  these  seedlings  as  so 

of  Science,'  vol.  xxiv.  Nov.   1857,  p.  many  aboriginal  stocks. 

441.    For  the  traditions  of  the  natives  **  See  A.  De  Candolle,  *  Olograph. 

of    New     Zealand,    see    Crawfurd's  Bot.,'  1855,  p.  928  et  seq.     Godron, 

*  Grammar  and  Diet,   of  the   Malay  *  Del'Esp^ce,' 1859,  tom.  ii.  p.  70;  and 

Language,'  1852,  p.  cclx.  Metzger,  *  Die  Getreidearten,'&c.,  1841. 
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higb  Buthority  writes  in  1855,^'  '*  We  onraelves  haye  no  hesitation 
in  stating  our  eouTietion,  as  tlie  result  of  all  the  most  reliable 
evidenctj,  that  none  of  these  Cerealia  cxifit,  or  have  existed,  trtily 
wild  in  their  present  state,  but  that  all  are  cultivated  varieties 
of  species  now  growicgin  great  abundance  in  S.  Europe  or  W,  Asia.^* 
On  the  other  hand,  AlplL  De  CandoUa^  hai  adduced  a  bun*  J  ant 
evidence  that  common  wheat  (JFrdkum  vtdgart)  lias  been  found 
wild  in  various  parts  of  Asia,  where  it  is  not  likely  to  have  escaped 
from  cultivation :  and  there  is  some  force  in  M.  Godrou'S  remark, 
that^  supposing  these  plants  to  be  escaped  seedlings,^^  as  they  have 
projmgated  themselves  in  a  wild  state  for  several  generations,  their 
continued  resemblance  to  cultivated  wh^at  renders  it  probable  that 
the  latter  has  retained  its  ab{>riginal  character.  But  the  strong 
tendency  to  inheritance,  which  most  of  the  varietieRof  wlicat  evince, 
as  we  shall  present Ij  see,  is  here  greatly  undervalued.  Much 
weif^ht  must  also  be  attributed  to  a  remark  by  Professor  Hildo- 
brand,^  that  when  the  seeds  or  fruit  of  cultivated  plants  possess 
qualities  disadvantageous  to  them  aa  a  means  of  distribution^  we  may 
feel  almost  sure  that  they  no  longer  retain  their  aboriginal  condition* 
On  the  otht^r  hand,  3L  JJc  Candolle  insists  strongly  on  the  frequent 
occurrence  in  the  Austrian  dominions  of  rye  and  of  one  kind  of  oata 
in  an  apparently  wild  condition.  With  the  exception  of  these  two 
cases,  which  however  are  rather  doubtful,  and  with  tlie  exception  of 
two  forma  of  wheat  and  one  of  barley,  which  he  beheves  to  have  been 
found  truly  wild,  M.  De  Caadolle  does  not  seem  fully  satislied  with 
the  other  reported  discoveries  of  the  parent-forms  of  our  other 
cereals.  With  respect  to  oats,  according  to  Mr.  Buclonann,^  the 
wild  English  A^tnafaiwi.  can  l>e  convert^  by  a  few  years  of  cn.refuJ 
cultivation  and  selection  into  forme  almost  identical  with  two  very 
distinct  cultivated  races.  The  wliole  subject  of  the  origin  and 
spec  ilia  distinctness  of  the  various  cereal  plants  is  a  most  dififietilt 
one ;  but  we  shall  perhaps  be  able  to  judf^e  a  little  better  after  con- 
sidering the  amount  of  variation  w^hich  wheat  has  undergone. 
Metzger  describes  seven  species  of  wheats  Godron  refers  to  fiYti, 


'■  Mr.  Beathamj  in  his  review, 
entitled  ^Hist.  Notes  on  cultivated 
Plants/  by  Dr.  A.  Targioni-Tozzetti, 
in  *  J  out  nil  1  of  Kort.  Soc-/  vol.  is. 
(1855),  p.  133.  Hy  iu forma  me  that 
he  Btill  retains  the  &sLts\n  opinion. 

*»  'Gebgraph.  Bot,/ |i,  928.  The 
whole  subject  b  discu^^ed  with  admir- 
able fnlnesB  and  knowledge. 

^^  Godron,  *■  De  rEspfece^*  Inra.  ii.  p, 
*t%  A  few  jaars  ago  the  excellent;^ 
though  misinterpreted,  observ.-itiijus 
of  M.  Fabre  led  many  periicms  to 
believe  that  wheat  was  a  modified 
desctudaut  of  jEgilopa ;  bui  M.  Godron 


4 


(torn.  i.  p*  ly.i)  hafi  shown  by  careful 
experiments  that  the  first  step  in  the 
series,  via.  ^<jiiGps  tritiGoidev^  h  a 
hybrid  between  wheat  and  ^.  omta. 
The  frequency  with  which  thes* 
hybrids  spontaneously  Arbe,  and  the 
gradual  manner  in  whicrh  the  ^^, 
triticoidss  hecomss  converted  into  true 
wheatt  alone  leave  jiny  doobt  with 
re3]>ect  to  M,  Godron's  com  I  u^icns. 

^^  'Die  Verbreitungsmittd  der 
Pdamzea,  187:t,  p.  1L^9. 

"  Rejwrt  to  British  ABaoci«ticiD  ftft 
1857,  p.  207. 
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and  Be  CandoUe  to  only  four.  It  is  not  improbable  that,  besides 
the  kinds  known  in  Europe,  other  strongly  characterised  forms  exist 
in  the  more  distant  parts  of  the  world;  for  Loiseleur-Deslong- 
champs**  speaks  of  three  new  species  or  varieties,  sent  to  Europe 
in  I8'22  from  Chinese  Mongolia,  which  he  considers  as  being  there 
indigenous.  Moorcroft  ^  also  speaks  of  Hasora  wheat  in  Ladakh 
as  very  peculiar.  If  those  botanists  are  right  who  believe  that  at 
least  seven  species  of  wheat  originally  existed,  then  the  amount 
of  variation  in  any  important  character  which  wheat  has  undergone 
under  cultivation  has  been  slight;  but  if  only  four  or  a  lesser 
number  of  species  originally  existed,  then  it  is  evident  that  varieties 
have  arisen  so  strongly  marked,  that  they  have  been  considered  by 
capable  judges  as  specifically  distinct.  But  the  impossibility  of 
deciding  which  forms  ought  to  be  ranked  as  species  and  which  as 
varieties,  makes  it  useless  to  specify  in  detail  the  differences  between 
the  various  kinds  of  wheat.  Speaking  generally,  the  organs  of 
vegetation  differ  little  ;^®  but  some  kinds  grow  close  and  upright, 
whilst  others  spread  and  trail  along  the  ground.  The  straw  differs 
in  bedng  more  or  less  hollow,  and  in  quality.  The  ears  ^  diifer  in 
colour  and  in  shape,  being  quadrangular,  compressed,  or  nearly 
cylindrical ;  and  the  florets  differ  in  their  approximation  to  each 
other,  in  their  pubescence,  and  in  being  more  or  less  elongated. 
The  presence  or  absence  of  barbs  is  a  conspicuous  difference,  and  in 
certain  Graminese  serves  even  as  a  generic  character ;  *®  although, 
as  remarked  by  Grodron,^  the  presence  of  barbs  is  variable  in  certain 
wild  grasses,  and  especially  in  those  such  as  Bromm  secalinus  and 
Lolium  temulentum,  which  habitually  grow  mingled  with  our  cereal 
crops,  and  which  have  thus  unintentionally  been  exposed  to  culture. 
The  grains  diifer  in  size,  weight,  and  colour ;  in  being  more  or  less 
downy  at  one  end,  in  being  smooth  or  wrinkled,  in  being  either 
nearly  globular,  oval,  or  elongated;  and  finally  in  internal  texture, 
being  tender  or  hard,  or  even  almost  horny,  and  in  the  proportion 
of  gluten  which  they  contain. 

Nearly  all  the  races  or  species  of  wheat  vary,  as  Godron  ^  has 
remarked,  in  an  exactly  parallel  manner, — in  the  ^eed  being  downy 
or  glabrous,  and  in  colour, — and  in  the  florets  being  barbed  or 
not  barbed,  &c.  Those  who  believe  that  all  the  kinds  are  descended 
from  a  single  wild  species  may  account  for  this  parallel  variation 
by  the  inheritance  of  a  similar  constitution,  and  a  consequent 
tendency  to  vary  in  the  same  manner;  and  those  who  believe 
in  the  general  theory  of  descent  with  modification  may  extend  this 


**  *  Considerations  sur  les  C^r^ales,*  sid.  sur  les  C^r^ales,*  p.  1 1. 

1842-43,  p.  29.  **  See    an     excellent     review     in 

**  *  Travels  in  the  Himalayan  Pro-  Hooker's  *  Journ.  of  Botany,'  vol.  viii. 

vinccs,'  &c.,  1841,  vol.  i.  p.  224.  p.  82,  note. 

*•  Col.    J.    Le    Couteur    on     the  **  *  *  De  I'Espfece,'  torn.  ii.  p.  73. 

» Varieties  of  Wheat,'  pp.  23,  79.  '•  Ibid.,  torn.  ii.  p.  75. 

"  Loiseleur-Deslongchamps,  *Con- 
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view  to  the  Bevemi  species  of  wheat,  if  such  ever  ejdsted  in  a  state 
of  nature, 

Altliough  few  of  the  yarieties  of  wheat  present  any  oonspicuona 
difference,  their  iiiiiiil>er  i^  great.  Balbret  cultivated  during  thirty 
years  from  150  to  10()  kinds,  and  excepting  in  the  qualitj  of  the 
(2:nun  they  all  kept  true;  Colonel  Le  Couienr  possessed  upwards  of 
150,  and  Phihppar  322  varieties. ^"^  As  wheat  is  an  annual,  we  thas 
Bee  how  stTJctiy  many  tnfling  differences  in  character  are  inherited 
through  many  geiierationa.  Colonel  Le  Couteur  insists  strongly  on 
this  game  fact.  In  his  persevering  and  successful  attempts  to  raise 
new  varieties^  he  found  that  there  was  only  one  ''secure  mode  lo 
'*  ensure  the  growth  of  pure  sorts,  namely,  to  grow  them  from  single 
"  grains  or  from  single  ears,  and  to  follow  up  the  plan  by  afterwards 
"  sowing  only  the  produce  of  the  most  productive  eo  as  to  form  a 
'*  stock."  But  Major  Halleit^  has  gone  mnch  farther,  and  I>y  the 
continued  selection  of  plants  from  the  grains  of  the  same  ear, 
during  eaccessive  geu orations,  has  made  his  *  Pedigree  in  Wheat  * 
(and  other  cereals)  now  famous  in  many  quarters  of  the  world, 
The  great  amount  of  variability  in  the  plants  of  the  same 
variety  is  another  interesting  point,  which  would  never  have 
been  detected  except  by  an  eje  long  practised  to  the  wurk; 
thus  Colonel  Le  Conteur  relates^  that  in  a  field  of  hi®  own 
wheat,  wliich  he  coneidert^d  at  least  as  pure  as  that  of  any  of  his 
neighbours,  Professor  La  Gasca  found  twenty-three  sorts;  and 
Profeesor  Henslow  has  observed  similar  facts.  Besides  aueh  in* 
dividual  variations,  forms  sufficiently  well  marked  to  be  valued  and 
to  become  widely  cultivated  sometimes  suddenly  appear:  thus 
Mr.  Shirreff  has  had  the  good  fortune  to  raise  in  his  lifetime  seven 
new  varieties,  which  are  now  extensively  grown  in  many  parts  of 
Britain.^* 

As  in  the  case  of  many  other  plants,  some  varieties,  both  old  and 
new,  are  far  more  constant  in  character  than  others.  Colonel  Le 
Couteur  was  forced  to  reject  some  of  his  new  sub -varieties,  which 
he  suspected  had  lieen  produced  from  a  cross,  as  ineorri£iibly 
spi^rtive.  Ou  the  other  hand  Major  Halle tt  ^  has?  shown  how  wonder- 
fully constant  some  varieties  are,  although  not  ancient  ones,  and  al* 
though  cultivated  in  various  countries.  With  respect  to  the  tendency 
to  vary  J  Metzger  ^  gives  from  his  own  experience  some  interesting 
facts :  he  describes  three  Spanish  sub -varieties,  more  especially  one 


»*  FoT  Dalbret  and  Philippar,  tee 
LoiseleTir-Dtolongehamps,  *■  Comid.  sur 
lea  Cereal ds,'  pp.  45,  70.  Le  Couteur 
on  Wheat  J  pp.  (i,  14-17. 

"  See  his  Essay  oa  *  Pudijree  in 
Whent/  1863  j  also  paper  read  before 
thn  British  AjSEiociELtifm^  IMS,  and 
other  pulilicatioQ&. 

"  *  Varietiea  of  Wheat/  latroduc- 
tioo,  p«  vi.  Marshall^  in   his  ^  Rural 


Economy  of  Yorkshirf!/  vol.  ii.  p.  9j 
remarks  that  "  in  every  field  of  cora 
there  is  as  niuch  variety  as  in  «  herd 
of  cattle." 

**  *■  Oardoner's  ChroB.*  and  •  A^- 
cult  GaKette/  1862,  p.  963. 

"  ^Gardener's  Chron.'  Kot.  1868, 
p.  1199, 

"  *Gfltreitlcartett,*  1841,  s,  66,  91- 
92^  116,  117- 
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known  to  be  constant  in  Spain^  which  m  (Germany  assumed  their 
proper  character  only  during  hot  summers ;  another  variety  kept 
true  only  in  good  land,  but  after  having  been  cultivated  for  twenty- 
five  years  became  more  constant.  He  mentions  two  other  sub- 
varieties  which  were  at  first  inconstant,  but  subsequently  became, 
apparently  without  any  selection,  accustomed  to  their  new  homes, 
ana  retained  their  proper  character.  These  facts  show  what  small 
changes  in  the  conditions  of  life  cause  vaiiability,  and  they  further 
show  that  a  variety  may  become  habituated  to  new  conditions. 
One  is  at  first  inclined  to  conclude  with  Loiseleur-Deslongcharaps, 
that  wheat  cultivated  in  the  same  country  is  exposed  to  remarkably 
uniform  conditions;  but  manures  differ,  seed  is  taken  from  one 
soil  to  another,  and,  what  is  far  more  important,  the  plants  are 
exposed  as  little  as  possible  to  struggle  with  other  plants,  and  are 
thus  enabled  to  exist  under  diversified  conditions.  In  a  state  of 
nature  each  plant  is  confined  to  that  particular  station  and  kind 
of  nutriments  which  it  can  seize  from  the  other  plants  by  which  it 
is  surrounded. 

Wheat  quickly  assumes  new  habits  of  life.  The  summer  and 
winter  kinds  were  classed  by  Linnaeus  as  distinct  species;  but 
M.  Monnier"  has  proved  that  the  difference  between  them  is  only 
temporary.  He  sowed  winter-wheat  in  spring,  and  out  of  one 
hundred  plants  four  alone  produced  ripe  seeds ;  these  were  sown 
and  resown,  and  in  three  years  plants  were  reared  which  ripened 
all  their  seed.  Conversely,  nearly  all  the  plants  raised  from 
summer-wheat,  which  was  sown  in  autumn,  perished  from  frost ; 
but  a  few  were  saved  and  produced  seed,  and  in  three  years  this 
summer- variety  was  converted  into  a  winter-variety.  Hence  it  is  not 
surprising  that  wheat  soon  becomes  to  a  certain  extent  acclimatised, 
and  that  seed  brought  from  distant  countries  and  sown  in  Europe 
T^etates  at  first,  or  evea  for  a  considerable  period,^  differently 
from  our  European  varieties.  In  Canada  the  first  settlers,  accord- 
ing to  Kalm,**  found  their  winters  too  severe  for  winter-wheat 
brought  from  France,  and  their  summers  often  too  short  for  sum- 
mer-wheat ;  and  they  thought  that  their  country  was  useless  for 
com  crops  until  they  procured  summer- wheat  from  the  northern 
parts  of  Europe,  which  succeeded  well.  It  is  notorious  that  the 
proportion  of  gluten  differs  much  under  different  climates.  The 
weight  of  the  grain  is  also  quickly  affected  by  climate :  Loiseleur- 
Deslongchamps  **•  sowed  near  Paris  54  varieties,  obtained  from  the 
South  of  Prance  and  from  the  Black  Sea,  and  62  of  these  yielded 
seed  from  10  to  40  per  cent,  heavier  than  the  parent-seed.    He  then 


"  Quoted  by  Godron,  *  De  TEsp^ce,*  70.      Many  other  accounts  could  be 

vol.  ii.  p.  74.     So  it  is,  according  to  added. 

Metzger  (*Getrcidearten,*  s.  18),  with  "*  Travels    in    North     America,* 

summer  and  winter  barley.  1753-1761,  Eng.  translat.,  vol.  iii.  p. 

*•  Loiseleur-Deslongchamps,  *C^re-  165. 

ales,'  part  ii.  p.  224.     Le  Couteur,  p.  *•  *Cer^ales,*  part  ii.  pp.  179-183. 
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tent  ih^m  heavier  grains  back  to  the  South  of  France,  hot  ^are 
they  immediately  yielded  lighter  seed. 

All  tliose  who  have  closely  attended  to  the  Bubjeot  insist  on  the 
close  adaptation  of  nunieroTia  vftrietiea  of  wheat  to  various  soils  and 
ciimates  even  within  the  same  country  ;  thus  Colonel  Le  Coutenr*^ 
Kiys,  *'  It  13  the  BUttableness  of  each  sort  to  each  soil  that  will 
enable  the  tarnier  to  pay  liis  rent  by  sowing  one  variijty.  where  he 
would  be  unable  to  do  so  by  attempting  to  grow  another  of  a 
seoniiiifrly  better  sorl."  This  may  be  in  part  due  to  each  kind 
becoming  habituat^xl  to  its  conditions  of  life,  as  Metz^er  has  shown 
cortainly  oceursi,  but  it  is  probably  in  main  part  due  to  innate 
differences  between  the  several  varieties. 

Much  has  been  wiitten  on  the  deterioration  of  wheat;  that  the 
quality  of  the  flour,  size  of  grain,  time  of  flowering,  and  hardness, 
may  be  modified  by  climate  and  soil,  seems  nearly  eertatn;  but 
that  the  whole  body  of  any  one  sub-variety  ever  becomes  changied 
into  another  and  distinct  snb- variety,  there  ia  no  reason  to  beliiive. 
What  apparently  does  take  place,  according  to  Le  Contour/^  is^  that 
eome  one  sub -variety  out  of  the  many  which  may  always  be  detected 
in  the  same  field  is  more  prolific  than  the  others,  and  gradually 
supplants  the  variety  which  was  first  sown. 

With  respect  to  the  natural  crossing  of  distinct  varieties  the 
evidence  is  conflicting,  but  preponderates  against  its  frequent  occur- 
rence. Many  authors  maintain  that  impregnation  takes  place  in 
the  closed  flower,  but  I  am  sure  from  my  own  observation  that  this 
is  not  the  case,  at  least  with  those  varieties  to  which  I  have  attended. 
But  as  I  shall  have  to  discuss  this  subject  in  another  work,  it  may 
be  here  passed  over. 

In  conclusion,  all  authors  admit  that  numerous  varieties  of 
wheat  have  arisen;  but  their  differences  are  unimportant, 
unless,  indeed,  some  of  the  so-called  species  are  ranked  as 
varieties.  Those  who  believe  that  from  four  to  seven  wild 
species  of  Triticum  originally  e  ids  ted  in  nearly  the  same  con- 
dition as  at  present,  rest  their  belief  chiefly  on  the  great 
antiquity  of  the  several  forms.*^  It  is  an  important  fact, 
which  we  h^ve  rec:ently  learnt  from  the  admirable  reaearehe« 
of  Hcer,*'^  that  the  inhabitants  of  Sw^itzerland,  even  so  early 

**  ^On  the  Vnrietiua  of  Wheat,' 
In trodnct .,  p.  vii*  Ses  M n rshal  1 , 
*  Rural  EciJD.  of  Yorkshire,'  vol,  iu  p. 
9.  With  respect  to  i^imilar  caae^  of 
udaptutiou  in  the  varieties  of  oats,  see 
some  ioteresting  pnpers  in  the  ^  Gar- 
dener*aChroiiKfiprJ  Agrictilt*  Gazette,' 
I85t>.  pp.  204,  219. 

«  *ao  the  Varieties  atWk^t,' p. 
59,    Mr.  ShlrrefT,  and  a  higher  AUthfi- 


lity  cannot  be  given  (* Gnrii.  Chron. 
Hod  AgritulL  Gazette,*  IS^%  p. 
9 S3),  sajs,  "  I  have  never  seen  graiQ 
which  has  either  been  improT«L  or 
degeneratcJ  by  culfeivntion,  so  a*  to 
convoj  thu  chaijge  to  the  aucceeitiiig 
crop. 
^'  Alph.  De  Owidoll*,  ^G^ograph, 

YUtW  p.  oao. 
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as  the  Neolithic  period,  cultivated  no  less  than  ten  cereal 
plants,  namely,  five  kinds  of  wheat,  of  which  at  least  four  are 
commonly  looked  at  as  distinct  species,  three  kinds  of  barley, 
a  panicum,  and  a  setaria.  If  it  could  be  shown  that  at  the 
earliest  dawn  of  agriculture  five  kinds  of  wheat  and  three  of 
barley  had  been  cultivated,  we  should  of  course  be  compelled 
to  look  at  these  forms  as  distinct  species.  But,  as  Heer  has 
remarked,  agriculture  even  at  the  Neolithic  period,  had  already 
made  considerable  progress ;  for,  besides  the  cereals,  peas, 
poppies,  flax,  and  apparently  apples,  were  cultivated.  It  may 
also  be  inferred,  from  one  variety  of  wheat  being  the  so  called 
Egyptian,  and  from  what  is  known  of  the  native  country  of 
the  panicum  and  setaria,  as  well  as  from  the  nature  of  the 
weeds  which  then  grew  mingled  with  the  crops,  that  the  lake- 
inhabitants  either  still  kept  up  commercial  intercourse  with 
some  southern  people  or  had  originally  proceeded  as  colonists 
from  the  South. 

Loiseleur-Deslongchamps  *^  has  argued  that,  if  our  cereal 
plants  have  been  greatly  modified  by  cultivation,  the  weeds 
which  habitually  grow  mingled  with  them  would  have  been 
equally  modified.  But  this  argument  shows  how  completely 
the  principle  of  selection  has  been  overlooked.  That  such 
weeds  have  not  varied,  or  at  least  do  not  vary  now  in  any 
extreme  degree,  is  the  opinion  of  Mr.  H.  C.  Watson  and 
Professor  Asa  Gray,  as  they  inform  me ;  but  who  will  pretend 
to  say  that  they  do  not  vary  as  much  as  the  individual  plants 
of  the  same  sub-variety  of  wheat?  We  have  already  seen 
that  pure  varieties  of  wheat,  cultivated  in  the  same  field,  offer 
many  slight  variations,  which  can  be  selected  and  separately 
propagated ;  and  that  occasionally  more  strongly  pronounced 
variations  appear,  which,  as  Mr.  Shirreff  has  proved,  are  well 
worthy  of  extensive  cultivation.*  Not  until  equal  attention 
be  paid  to  the  variability  and  selection  of  weeds,  can  the 
argument  from  their  constancy  under  unintentional  culture 
be  of  any  value.  In  accordance  with  the  principles  of 
selection  we  can  understand  how  it  is  that  in  the  several  cul- 
tivated varieties  of  wheat  the  organs  of  vegetation  differ  so 
little ;  for  if  a  plant  with  peculiar  leaves  appeared,  it  would 
"  *  Les  C^rtJales/  p.  94. 
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be  neglected  unless  the  grains  of  com  were  at  the  same  time 
superior  in  quality  or  size.  The  selection  of  eeed-com  was 
strongly  rocommended  *^  in  ancient  times  by  Columella  and 
Celenjs ;  and  as  Virgil  says, — 

*'  I\e  iee'n  the  largest  seeds,  tho*  viewed  with  care, 
Pegenerate,  unless  th'  industrions  band 
Did  yearly  cull  the  largest/* 

But  whether  in  ancient  times  selection  was  methodically 
pursued  we  may  well  doubt^  when  we  hear  Low  laborious  the 
work  has  been  found  by  Le  Couteur  and  Hallett.  Although 
the  principle  of  selection  is  so  important,  yet  the  little  which 
man  has  efifected,  by  incessant  efforts  *^  during  thousands  of 
years,  in  rendering  the  plants  more  productive  or  the  grains 
more  nutritions  than  they  were  in  the  time  of  the  old  Egypt- 
ians, would  seem  to  apeak  strongly  against  its  efficacy*  But 
we  must  not  forgot  that  at  each  successive  period  the  state  of 
agriculture  and  the  quantity  of  manure  supplied  to  the  land 
will  have  determined  the  maximum  degree  of  productiyeness  ; 
for  it  would  be  impossible  to  cnltivate  a  highly  productive 
variety ^  unless  the  land  contained  a  sufficient  supply  of  the 
necessary  chemical  elements. 

We  now  know  that  man  was  suffioiently  civilized  to  culti- 
vate the  ground  at  an  immensely  remote  period ;  so  that 
wheat  might  have  been  improved  long  ago  up  to  that  standtel 
of  excellence  which  was  possible  under  the  then  existing  state 
of  agriculture.  One  small  class  of  facts  supports  this  view  of 
the  slow  and  gradual  impTovement  of  our  cereals.  In  the 
most  ancient  lake -habitat  ions  of  Switzerland,  when  men 
employed  only  flint- tools,  the  most  extensively  cultivated 
wheat  was  a  peculiar  kind,  with  remarkably  small  ears  and 
grains**^  **  Whilst  the  graihs  of  the  modern  forms  are  in 
section  from  seven  to  eight  millimetres  in  length,  the  larger 
grains  from  the  lake  habitations  are  six,  seldom  seven,  and 
the  smaller  ones  only  four.     The  ear  is  thus  much  narrower, 


i 


< 


«  Qinjted  by  Le  Couteur,  p.  16. 
*^  A.  Dft  CaJidoUe/G^ograpb,  But.; 
p.  &32. 

**  0.  Heer,  *  Die  Pflauzen  der  Pfahl- 


bauteu, '  1866.  Tbe  iblbwlii£|iaisiip 
is  quoted  hnm  Dr.  Christ,  Is  •  Die 
Fauua  der  Pfahlbauteii|  von  Dr.  Ratv- 
raeyer,"  lS(jl,  s.  32a, 
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and  the  spikelets  stand  out  more  horizontally,  than  in  our 
present  forms."  So  again  with  barley,  the  most  ancient  and 
most  extensively  cultivated  kind  had  small  ears,  and  the 
grains  were  "  smaller,  shorter,  and  nearer  to  each  other,  than 
in  that  now  grown ;  without  the  husk  they  were  2^  lines  long, 
and  scarcely  IJ  broad,  whilst  those  now  grown  have  a  length 
of  three  lines,  and  almost  the  same  in  breadth."  *^  These 
small-grained  varieties  of  wheat  and  barley  are  believed  by 
Heer  to  be  the  parent- forms  of  certain  existing  allied  varieties, 
which  have  supplanted  their  early  progenitors. 

Heer  gives  an  interesting  account  of  the  first  appearance 
and  final  disappearance  of  the  several  plants  which  were 
cultivated  in  greater  or  less  abundance  in  Switzerland 
during  former  successive  periods,  and  which  generally  differed 
more  or  less  from  our  existing  varieties.  The  peculiar  small- 
eared  and  small-grained  wheat,  already  alluded  to,  was  the 
commonest  kind  during  the  Stone  period ;  it  lasted  down  to 
the  Helvetico-Roman  age,  and  then  became  extinct.  A  second 
kind  was  rare  at  first,  but  afterwards  became  more  frequent. 
A  third,  the  Egyptian  wheat  (T.  turgidum),  does  not  agree 
exactly  with  any  existing  variety,  and  was  rare  during  the 
Stone  period.  A  fourth  kind  (T.  dicoccum)  differs  from  all 
known  varieties  of  this  form.  A  fifth  kind  (T,  monococcum) 
is  known  to  have  existed  during  the  Stone  period  only  by 
the  presence  of  a  single  ear.  A  sixth  kind,  the  common 
T.  spelta,  was  not  introduced  into  Switzerland  until  the 
Bronze  age.  Of  barley,  besides  the  short-eared  and  small- 
grained  kind,  two  others  were  cultivated,  one  of  which  was 
very  scarce,  and  resembled  our  present  common  H.  diaiichum. 
During  the  Bronze  age  rye  and  oats  were  introduced;  the 
oat-grains  being  somewhat  smaller  than  those  produced  by 
our  existing  varieties.  The  poppy  was  largely  cultivated 
during  the  Stone  period,  probably  for  its  oil :  but  the  variety 
which  then  existed  is  not  now  known.  A  peculiar  pea  with 
small  seeds  lasted  from  the  Stone  to  the  Bronze  age,  and  then 
became  extinct ;  whilst  a  peculiar  bean,  likewise  having  small 
seeds,  came  in  at  the  Bronze  period  and  lasted  to  the  time 
of  the  Bomans.  These  details  sound  like  the  descriptions 
*•  Heer,  as  quoted  by  Carl  Vogt,  *  Lectures  on  Man,*  Eng.  translat.  p.  355. 
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given  by  paLi^ontologists  of  tKe  first  appeamnce,  the  increasiug 
rarity^  ttnd  final  extinction  or  modification  of  fossil  species, 
ouibedded  in  t lie  successive  stages  of  a  geological  formatioiL, 

Finiilly,  every  one  Kiust  judge  fur  hiraeolf  whetber  it  ia 
more  probable  that  tlie  several  forms  of  wheat,  barley^  rye, 
and  oats  are  desceuded  from  between  ten  and  tifteea  species, 
most  of  which  aro  now  either  unknown  or  extinct,  or  whether 
they  are  descended  from  between  four  and  eight  speciee, 
whicJi  may  have  either  dosely  reuemhled  our  present  cultivated 
forms,  or  have  been  so  widely  difierent  as  to  escape  identifica- 
tion.  In  this  latter  ease  we  muet  conclude  that  man  cultivated 
the  cereals  at  an  enormously  remote  period,  and  that  he 
formerly  practised  some  degree  of  selection,  which  in  itself  is 
not  im|}robable.  We  may,  perhaps,  further  believe  that,  when 
wheat  was  first  oultivated  the  ears  and  grains  increased 
quickly  in  size,  in  the  same  manner  as  the  roots  of  the  wild 
carrot  and  j>arsnip  are  known  to  increase  tpiickly  in  Imlk 
under  cultivation. 

Make  or  Indian  (.-Grti ;  Zea  ma^/s. — Botanist SJ  are  nearly  unani- 
mous that  all  the  cultivated  kinds  belong  to  the  same  species. 
It  is  undoubtedly  ^  of  American  origin,  and  was  grown  by  the 
aborigines  throughout  the  continent  from  New  England  to  CluH 
Its  cultVfttion  nn^Bt  have  l)eon  extremely  ancient,  for  Tsehadi  '^ 
describes  two  kinds,  now  extinct  or  not  known  in  Peru,  which  were 
taken  from  toml>s  apparently  prior  to  the  dynasty  of  the  Incaa, 
But  there  is  even  stroiigor  evidence  of  antiquityj  for  I  found  on  the 
coast  of  Peru  ^'^^  heads  of  maize,  together  with  eighteen  species  of 
recent  sea-fthell,  embedded  in  a  beach  which  bad  been  upraised  at 
least  85  feet  alx>ve  the  level  of  the  st^.  In  accordance  with  this 
ancient  cultivation,  numerous  American  varieties  have  arisen.  The 
aboriginal  form  has  not  as  yet  been  discovered  in  the  wild  state. 
A  peeuhar  kind/*  in  which  the  grains,  instead  of  being  naked,  are 


^  Se-e  A 1  ph.  Be  Cundolle's  loag  dis- 
cus^iioD  io  his  *  Olograph ,  Bot,,'  p.  942. 
With  respect  to  New  England,  ws  SiUi- 
m^n'ti  *  Amei'icaa  Journal/  voh  xliv. 
p.  99. 

*i  *  Travels  id  Peru/  Eng.  traudatp, 
p.  177. 

"  '  Geolog.  Observ.  on  S.  Americii,* 
iBte,  p.  49. 

**  Thb  maize  is  figured  iDi  Bouafous* 
m^ignifiottit  work^  *  Hist.  Nat,  du 
Mais,     lS'66y    PL    V.  bifi^  and    in  the 


4 


•  Journal  of  Hort.  Soc,/  vol  i.,  ISM, 
p.  115,  where  an  accaubt  i;^  giveu  of 
tht  reaiilt  of  sowiug  the  seed.  A 
yotiug  Guaraoy  Indian^  on  seeing  this 
kiiidctf  tnaUe,  told  Augmte  St.  Hildre 
(seff  De  Candoile^  '■  Ctograph.  Bot.,'  p. 
&51)  that  it  grew  wild  in  the  humid 
forests  of  hi!^  natiTfl  iand.  Mr. 
Teschemacher,  ia  *PrcJc*  Bost<i&  Soc 
Hi&t./  Oct.  19th,  IMS,  givw  »q 
account  *i£  sowing  the  se«d. 
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concealed  by  husks  as  much  as  eleyen  lines  in  length,  has  been 
stated,  but  on  insufficient  evidence,  to  grow  wild  in  Brazil.  It  is 
almost  certain  that  the  aboriginal  form  would  have  had  its  grains 
thus  protected ; "  but  the  seeds  of  the  Brazilian  variety  produce, 
as  I  hear  from  Professor  Asa  Gray,  and  as  is  stated  in  two  published 
accounts,  either  common  or  husked  maize ;  and  it  is  not  credible 
that  a  wild  species,  when  first  cultivated,  should  vary  so  quickly 
and  in  so  great  a  degree. 

Maize  has  varied  in  an  extraordinary  and  conspicuous  manner. 
Metzger,'^*  who  paid  particular  attention  to  the  cultivation  of  this 
plant,  makes  twelve  races  (unter-art)  with  numerous  sub- varieties ; 
of  the  latter  some  are  tolerably  constant,  others  quite  inconstant. 
The  different  races  vary  in  height  from  15-18  feet  to  only  16-18 
inches,  as  in  a  dwarf  variety  described  by  Bonafous.  The  whole 
ear  is  variable  in  shape,  being  long  and  narrow,  or  short  and  thick, 
or  branched.  The  ear  in  one  variety  is  more  than  four  times  as 
long  as  in  a  dwarf  kind.  The  seeds  are  arranged  in  the  ear  in  from 
six  to  even  twenty  rows,  or  are  placed  irregularly.  The  seeds 
are  coloured — white,  pale-yellow,  orange,  red,  violet,  or  elegantly 
streaked  with  black ;  *®  and  in  the  same  ear  there  are  sometimes 
seeds  of  two  colours.  In  a  small  collection  I  found  that  a  single 
grain  of  one  variety  nearly  equalled  in  weight  seven  grains  of 
another  variety.  The  shape  of  the  seed  varies  greatly,  being  very 
flat,  or  nearly  globular,  or  oval ;  broader  than  long,  or  longer  than 
broad ;  without,  any  point,  or  produced  into  a  sharp  tooth,  and 
this  tooth  is  sometimes  recurved.  One  variety  (the  rugosa  of 
Bonafous,  and  which  is  extensively  cultivated  in  the  United  States 
as  sweet  com)  has  its  seeds  curiously  wrinkled,  givuig  to  the  whole 
ear  a  singular  appearance.  Another  variety  (the  cymosa  of  Bon.) 
carries  its  ears  so  crowded  together  that  it  is  called  mats  a  bouquet. 
The  seeds  of  some  varieties  contain  much  glucose  instead  of  starch. 
Male  flowers  sometimes  appear  amongst  the  female  flowers,  and 
Mr.  J.  Scott  has  lately  observed  the  rarer  case  of  female  flowers  on 
a  true  male  panicle,  and  likewise  hermaphrodite  flowers.^^  Azara 
describes'^  a  variety  in  Paraguay  the  grains  of  which  are  very 
tender,  and  he  states  that  several  varieties  are  fitted  for  being  cooked 
in  various  ways.  The  varieties  also  differ  greatly  in  precocity,  and 
have  different  powers  of  resisting  dryness  and  the  action  of  violent 
wind.**  Some  of  the  foregoing  differences  would  certainly  be  con- 
sidered of  specific  value  with  plants  in  a  state  of  nature. 

Le  Comte  Re  states  that  the  graios  of  all  the  varieties  which  he 


"    Moquin-Tandon,   *  Elements    de  p»  80;  Al.  De  Candolle,  ibid.,  p.  951. 

T^ratologie,'  1841,  p.  126.  "  *  Transact.    Bot.   Soc.   of   Edin- 

"  *  Die  Getreidearten,M841,  s.  208.  burgh,*  vol.  viii.  p.  60. 

I  have  modified  a  few  of  Metzger's  **  *  Voyages  dans  I'Amerique  M^ri- 

statements  in  accordance  with  those  dionale,'  torn.  i.  p.  147. 

made  by  Bonafous  in  his  great  work,  *•  Bonafous'  *  Hist.  Nat.  du  Mais,' 

*  List.  Nat.  du  Mais,'  1836.  p.  31. 

*•  Godron    *De  TEspfece,*  torn.  ii. 
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cnltiTat^  ultimately  assumed  a  yellow  colour.  But  BonafouB** 
found  that  most  of  those  which  he  BOWDd  for  ten  consecutive  years 
kept  true  to  their  proper  tints^ ;  and  he  adds  that  in  the  valleys  of 
the  Pyrenees  and  on  tlie  plains  of  Piedmont  a  white  maize  has  been 
cultivated  for  more  than  a  century ^  and  has  undergono  no  change. 

The  iM  kinds  grown  in  southern  latitudes,  and  therefore  expo^ 
to  great  heat,  require  from  six  to  seven  months  to  ripen  their  seed ; 
whereas  the  dwarf  kinds,  ^own  in  northern  and  colder  climates, 
require  only  from  three  to  fotir  months."  Peter  Kalm,^  who 
partienlarly  attended  to  this  plant,  says^  that  in  the  United  Stittes, 
m  proceeding  from  soutli  to  north,  the  plants  steadily  diminish  in 
bulk.  Seeds  brought  from  lat.  37*^  in  Yirginia,  and  sown  iu  lat. 
43-^-44^  in  New  England,  produce  plants  which  will  not  rip&o  their 
seed,  or  ripen  them  with  the  utmost  difficulty.  So  it  is  with  seed 
carried  from  New  England  to  lat.  45°-i7^  in  Canada.  By  taking 
great  care  at  first,  the  southern  kinds  after  some  years'  culture 
ripen  their  seed  perfecrly  in  their  northern  homes,  so  that  this  is  an 
analogous  ciURe  with  that  of  the  con  version  of  summer  into  winter 
wheat,  and  conversely.  When  tall  and  dwarf  maize  are  planted 
together,  the  dwarf  kinds  are  in  full  flower  before  the  othcjs  have 
produced  a  single  flower ;  and  in  Pennsylvania  they  ripen  their 
Beeds  six  weeks  ear  her  than  the  tall  maize,  Metzger  also  uieutions 
a  European  maize  which  ripen  a  its  seed  four  weeks  earher  than 
another  European  kind.  With  these  facts,  so  plainly  showing 
inherited  acclimatisation,  we  may  readily  believe  Kalm,  who  states 
that  in  North  America  maize  and  some  other  planta  have  gradual ly 
been  cultivated  further  and  further  nothward.  All  writers  agree 
that  to  keep  the  Tarielies  of  maize  pure  they  must  be  planted 
separately  so  that  they  shall  not  cross. 

Xhe  effects  of  the  climate  of  Europe  on  the  American  varieties  is 
highly  remarkable.  Mctzger  obtained  seed  from  varioiis  parts  of 
America,  and  eiiltivated  several  kinds  in  Germany,  I  will  give  an 
abstract  of  the  ciianges  observed  ^  in  one  c-ase,  namely,  with  a  tall 
kind  (Breit-korniger  mais,  Zea  alUssima)  brought  from  the  warmer 
parts  of  America.  During  the  first  year  the  plants  were  twelv.- 
feet  high,  aud  a  few  seeds  were  perfected ;  the  lower  seeds  in  the  ea:' 
kept  true  to  their  proper  form,  but  the  upper  seeds  became  slightly 
changed.  In  the  second  generation  the  plants  were  from  nine  to 
ten  feet  in  height,  and  ripened  their  seed  better;  the  depression  on 
the  outer  side  of  the  seed  had  almost  disappeared,  and  the  original 
beautiful  white  colour  had  become  duskier.  Some  of  the  seeds  had 
even  become  yellow,  and  in  their  now  rounded  form  they  ap- 
proached common  European  maize.  In  the  third  genemtiou  nearly 
all  resemblance  to  the  original  and  very  distinct  American  parent- 


«*  Ibid,  p.  3L 

"  Metager,  *  Getmdeariea,'  s,  206. 

•*  *  Descriptioti    of  JIaizfi,'    by   P. 

Kalm,  1752,  in  *  Swedish  Acts,' vol. 


iv.     I  have  Donsulted  aa  o^td  English 
MS,  traDslation. 

**  *  Getreidearten/  fi.  208. 
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form  was  lost.  In  the  sixth  generation  this  maize  perfectly 
resembled  a  European  variety,  described  as  .the  second  sub- variety 
of  the  fifth  race.  When  Metzger  published  his  book,  this  variety 
was  still  cultivated  near  Heidelberg,  and  could  be  distingtiished 
from  the  common  kind  only  by  a  somewhat  more  vigorous  growth. 
Analogous  results  were  obtained  by  the  cultivation  of  another 
American  race,  the  "  white-tooth  com,"  in  which  the  tooth  nearly 
disappeared  even  in  the  second  generation.  A  third  race,  the 
"  chicken  com,"  did  not  undergo  so  great  a  change,  but  the  seeds 
became  less  polished  and  pellucid.  In  the  above  cases  the  seeds 
were  carried  from  a  warm  to  a  colder  climate.  But  Fritz  Miiller 
informs  me  that  a  dwarf  variety  with  small  rounded  seeds  (papa- 
gaien-mais),  introduced  from  Germany  into  S.  Brazil,  produces 
plants  as  tall,  with  seeds  as  flat,  as  those  of  the  kind  commonly 
cultivated  there. 

These  facts  afford  the  most  remarkable  instance  known  to 
me  of  the  direct  and  prompt  action  of  climate  on  a  plant. 
It  might  have  been  expected  that  the  tallness  of  the  stem, 
the  period  of  vegetation,  and  the  ripening  of  the  seed,  would 
have  been  thus  affected ;  but  it  is  a  much  more  surprising 
fact  that  the  seeds  should  have' undergone  so  rapid  and  great 
a  change.  As,  however,  flowers,  vsdth  their  product  the  seed, 
are  formed  by  the  metamorphosis  of  the  stem  and  leaves,  any 
modiflcation  in  these  latter  organs  would  bo  apt  to  extend, 
through  correlation,  to  the  organs  of  fructification 

Cabhctge  (Brasnica  oleracea). — Every  one  knows  how  greatly  the 
various  kinds  of  cabbage  differ  in  appearance.  In  the  Island  of 
Jersey,  from  the  effects  of  particular  culture  and  of  climate,  a  stalk 
has  grown  to  the  height  of  sixteen  feet,  and  "  had  its  spring  shoots 
at  the  top  occupied  by  a  magpie's  nest : "  the  woody  stems  are  not 
unfrequently  from  ten  to  twelve  feet  in  height,  and  are  there  used 
as  rafters  •*  and  as  walking-sticks.  We  are  thus  reminded  that  in 
certain  countries  plants  belonging  to  the  generally  herbaceous 
order  of  the  CruciforaB  are  developed  into  trees.  Every  one  can 
appreciate  the  difference  between  green  or  red  cabbages  with 
great  single  heads;  Brussel-sprouts  with  numerous  little  heads; 
broccolis  and  cauliflowers  with  the  greater  number  of  their  flowers 
in  an  aborted  condition,  incapable  of  producing  seed,  and  borne  in 
a  dense  corymb  instead  of  an  open  panicle ;  savoys  with  their 
blistered  and  wrinkled  leaves;  and  borecoles  and  kails,  which 
come  nearest  to  the  wild  parent-form.     There  are  also  various 


•*  *  Cabbage  Timber,  *  Gardener's  walking-stick  made  from  a  cabbage- 
Chron.,'  1856,  p,  744,  quoted  from  stalk  is  exhibited  in  the  Museum  at 
Hooker's  'Journal    of    Botany.'     A       Kew. 
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frizzled  and  Iriciniated  kinds,  some  of  such  beautiful  colours  that' 
Vilmorin  in  his  Catalogue  of  1851  enumerates  ten  Tarieties  wliieh 
are  valued  solely  for  ornament.  Some  kinds  are  less  coTnmonljr' 
knowUj  such  as  the  Portngiieso  Couve  Tronehudaj  with  the  ribs  of 
its  leaves  p-eatly  tliickenod ;  and  the  Kohlrabi  or  choux-raveflJ 
with  their  stems  enlarged  into  great  tiu-nip-lilce  masses  above  the 
ground;  and  the  reeently  formed  new  race*^  of  the  choux  raves^ 
already  including  nine  sutj-varietieSj  in  which  the  enlarged  part 
lies  beneath  the  ground  like  a  turnip. 

Although  we  Bee  such  great  differences  in  the  shape,  sizej  coIouTj 
arrangement,  and  manner  of  growth  of  the  leares  and  stcra^  and  nl 
the  flower-stems  in  the  broccoli  and  cauliflower,  it  is  remarkabJe 
that  the  flowers  themselves,  the  seed-pods  and  seeds,  present  ex- 
tremely slight  differences  or  Bone  at  all"*  I  compared  the  flowers 
of  all  the  princiiml  kinds ;  those  of  the  Couve  Tronchuda  are  white 
and  rather  smaller  than  in  common  cabbages ;  those  of  the  Ports- 
niontli  hroceoh  have  narrower  sepals,  and  smaller,  less  elongated 
pet4il8 ;  and  in  no  other  eaMmge  could  any  difference  lie  detected, 
wi'.h  respect  to  the  seed-pods,  in  the  purjjle  Kohlrabi  alone,  do 
they  differ,  being  a  little  longer  and  narrower  tlian  usual.  I  made 
a  collection  of  the  seeds  of  twenty-eight  different  kinds,  and  most 
of  them  were  undistinguishable ;  when  there  was  any  difference 
it  was  excessively  slight ;  thus,  the  seeds  of  various  broccoljs  and 
cauliflowers,  when  seen  in  mass,  are  a  httle  redder ;  those  of  the 
early  green  Ulm  saToy  are  rather  smaller;  ajid  those  of  the  Breda 
kail  slightly  larger  tban  usual,  but  not  larger  than  the  seeds  of 
the  wild  cabbage  from  the  coast  of  Wales,  What  a  contrast  in 
the  amount  of  difference  is  presented  if,  on  the  one  hand,  we 
compare  the  leaves  and  stems  of  the  various  kinds  of  cabtjage  with 
their  flowers,  pods,  and  seeds,  and  on  the  other  hand  the  corne- 
spondrag  parts  in  the  varieties  of  maize  and  wheat  I  The  eipla- 
nation  is  obvious ;  the  seeds  alone  are  valued  in  our  cereals,  and 
their  variations  have  been  selected r  whereas  the  seeds,  f^ecd-pods, 
and  flowers  have  been  utterly  neglecti-d  jn  ttie  eah^mge,  whilfit 
many  useful  variations  in  their  leaves  and  stems  have  been  noticed 
and  preserved  from  an  extremely  remote  period,  for  cabbages  were 
cnltivated  by  the  old  Colts,*'' 

It  would  be  useless  to  give  a  classified  d^cripUon*^  of  the 
numerous  races,  sulj-races,  and  varieties  of  the  cabbage;  but  it 
may  be  mentioned  that  Dr.  Lindley  has  lately  proposed  ^  a  system 
founded  on  tlie  state  of  development  of  the  terminal  and  lat^»l 


I 


**  *  Journal  de  h  Sofl.  Imp.  d'Horti- 
cnltare/  1855,  p.  254,  quoted  from 
*(;!m*teiiflora,'  A\k  1855, 

"*  GrMlcftrij  *  De  rt^p&ce,*  torn.  H,  p. 
52  J  Met^ger,  *  Syst.  BefchrcibaMg 
der  Eult.  Kohlarten,'  1833,  fl-  G. 

*^  Regnierj  *  De  VFjeoJLomh  PubUque 


dea  Cdte%'  1818,  p.  4.m  

"  Bee  the   elder    De   Candolle,  In 

*  Transact,  of  Hort.  Sdc.,'  to  I.  t.  ;  and 

Melzgor  *  KohlaTten,'  &c 
"  *  Gai-deiier'*  ChroDiele,'  1859.  p. 
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leaf-bnds.  Thus:  I.  All  the  leaf- buds  active  and  open,  as  in  the 
wild-cabbage,  kail,  <&c.  II.  AH  the  leaf-buds  active,  but  forming 
heads,  as  in  Brussel-sprouts,  &c.  III.  Terminal  leaf-bud  alone 
active,  forming  a  head  as  in  common  cabbages,  savoys,  &c.  IV. 
Terminal  leaf-bud  alone  active,  and  opn,  with  most  of  the  flowers 
abortive  and  succulent,  as  in  the  cauliflower  and  broccoli.  V.  All 
liie  leaf-buds  active  and  open,  with  most  of  the  flowers  abortive 
and  succulent,  as  in  the  sprouting-broccoli.  This  latter  variety  is 
a  new  one,  and  bears  the  same  relation  to  common  broccoli,  as 
Brussel-sprouts  do  to  common  cabbages;  it  suddenly  appeared 
in  a  bed  of  common  broccoli,  and  was  found  faithfully  to  transmit 
its  newly-acquired  and  remarkable  characters. 

The  principal  kinds  of  cabbage  existed  at  least  as  early  as  the 
sixteenth  century,'®  so  that  numerous  modifications  of  structure 
have  been  inherited  for  a  long  period.  This  fact  is  the  more 
remarkable  as  great  care  must  be  taken  to  prevent  the  crossing  of 
the  different  kinds.  To  give  proof  of  this :  I  raised  233  seedlings 
from  cabbages  of  different  kinds,  which  had  purposely  been  planted 
near  each  other,  and  of  the  seedlings  no  less  than  155  were  plainly 
deteriorated  and  mongrehzed;  nor  were  the  remaining  78  all 
perfectly  true.  It  may  be  doubted  whether  many  permanent 
varieties  have  been  formed  by  intentional  or  accidental  crosses; 
for  such  crossed  plants  are  found  to  be  very  inconstant.  One 
kind,  however,  called  "  Cottager's  Kail,"  has  lately  been  produced 
by  crossing  common  kail  and  Brussel-sprouts,  recrossed  with 
purple  broccoli,'^  and  is  said  to  be  true ;  but  plants  raised  by  me 
were  not  nearly  so  constant  in  character  as  any  common  kind  of 
cabbage. 

Although  most  of  the  kinds  keep  true  if  carefully  preserved  from 
crossing,  yet  the  seed-beds  must  be  yearly  examined,  and  a  few 
seedlings  are  generally  found  false ;  but  even  in  this  case  the  force 
of  inheritance  is  shown,  for,  as  Metzger  has  remarked  '^  when 
speaking  of  Brussel-sprouts,  the  variations  generally  keep  to  their 
**  unter  art,"  or  main  race.  But  in  order  that  any  kind  may  be 
truly  propagated  there  must  be  no  great  change  in  the  conditions 
of  life;  thus  cabbages  will  not  form  heads  in  hot  countries, 
and  the  same  thing  has  been  observed  with  an  English  variety 
grown  during  an  extremely  warm  and  damp  autumn  near  Paris."^' 
Extremely  poor  soil  also  affects  the  characters  of  certain  varieties. 

Most  authors  believe  that  all  the  races  are  descended  from  the 
wild  cabbage  found  on  the  western  shores  of  Europe ;  but  Alph. 
De  CandoUe  "^^  forcibly  argues,  on  historical  and  other  grounds,  that 
it  is  more  probable  that  two  or  three  closely  allied  forms,  generally 
ranked  as  distinct  species,  still  living  in  the  Mediterranean  region. 


^«  Alph.  De  CandoUe,  *  Geograph.  "  *  Kohlarten,'  s.  22. 

Bot.*  pp.  842  and  989.  ^'  Godron,  *  De  I'Esp^ce/  torn.  ii.  p. 

"  *  Gardener's  Chron.,'  Feb,  1858,  52 ;  Metzger,  *  Kohlarten,*  s.  22. 

p.  128.  !*  *  Geograph.  Bot.,'  p.  840. 
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are  tbo  parents,  now  all  comraingled  togothet,  of  tLe  yarioua 
eultivftted  kinds.  In  the  same  manner  as  we  have  often  eeen  with 
domes ticated  animalSj  the  supposed  multiple  origin  of  the  cabbage 
throws  no  light  on  the  character] stie  differences  between  tlje 
cultivated  forms.  If  our  cabbages  are  the  descendants  of  three 
or  four  distinct  epecioB,  ererj  tmce  of  any  eteriJity  which  may 
originally  have  eiisted  between  them  is  now  lofit,  for  none  of  the 
varieties  can  be  kept  distinct  without  scnipuloue  care  to  proveot 
intercrossing. 

The  other  cultivated  forms  of  the  genus  Braesiea  are  deae^mded, 
according  to  the  yiow  adopted  by  Gotlron  and  Metzger/^  from  two 
species,  B.  napus  and  rapa ;  but  according  to  other  botanists  from 
three  species ;  whilst  others  again  strongly  suspect  that  all  these 
forms,  both  wild  and  cultivated,  ought  to  be  ranked  as  a  single 
species.  Brumtm  7iapus  has  given  rise  to  two  large  groupSj  namdy, 
Swedish  turnips  {believed  to  be  of  hybrid  origin)  '^  and  Colzas, 
the  seeds  of  which  yield  oil.  Brassim  rapa  (of  Koch)  has  atso 
given,  rise  to  two  races,  namely^  common  turnips  and  the  oiLgivjng 
rape.  The  evidence  is  nnufiually  clear  that  these  latter  plants, 
though  BO  different  in  erlemal  appearance,  belong  to  the  same 
species;  for  the  turnip  has  been  observed  by  K(X'h  and  Godron 
to  lose  its  thick  roots  in  uncultivated  soil;  and  when  rape  and 
turnips  are  sown  together  they  cross  to  such  a  degree  that 
scarcely  a  single  plant  comes  true J^  Metzgor  by  culture  converted 
the  biennial  or  winter  rape  into  the  annual  or  mimmer  rap©,— 
varieties  wliich  have  been  thought  by  some  authors  to  be  specifically 
distinct'* 

In  tlie  production  of  large,  fleshy,  turnip-hke  stems,  we  have 
a  case  of  analogous  variation  in  three  forms  which  are  generally 
considered  as  distinct  species.  But  scarceiy  any  modification  ^eiD£ 
so  easily  acquired  as  a  succulent  enlargement  of  the  stem  or  root- 
that  is,  a  store  of  nutriment  laid  up  for  the  plant's  own  future  use. 
We  see  this  in  our  radishes,  beet,  and  in  the  less  generally  known 
"  tumip*rooted  '^  celery,  and  in  the  finocchio,  or  Itahan  variety  of  the 
eomniou  fennel.  Mr.  Buckman  has  lately  proved  by  his  interesting 
experiments  how  quickly  the  roots  of  the  wild  parsnip  can  be 
enlarged,  as  Vilmorin  formerly  proved  in  the  case  of  the  carrot" 
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'*  Godrt^a,  *  Ik  riUpfece,'  torn,  ii.  p. 
54 ;  Metzger,  *  Kohlartun,'  s.  10. 

'*  *Gnrdener*B  Chron.  and  Agricult. 
Gazette,'  1856,  p.  729.  Bee,  mare 
€sp©ckily,  ibid.,  1868,  p,  275:  the 
writer  asserts  thai  he  pkQted  a  variety 
wf  Liibbage(jff,  oleracm}  close  to  turniiwi 
{B,  rafxi)  and  rai^^d  from  the  crossed 
seedlings  true  Swedish  tiirDipiS.  These 
Utter  plants  ought,  tbeiefore^  to  be 
tlaMsed  witb  cabbages  or  turnips^  nud 
tttit  tiader  B,  napw. 


""  *  Gardener"^  Chroo*  a&d  Agricult 
Gazette/  1855,  p.  730. 

^*  Metzger,  *  Kuhlartea,*  A.  51. 

'*  The^e  e^periuietiks  by  Vilnmrk 
hftYfi  been  quoted  by  maDV*  writers, 
Aq  t-minent  boLaaisCiT  l^tif-  D^cakne, 
hfta  lately  e  J  pressed  doubta  (in  the 
subject  from  bts  own  utgatiTc  twalu, 
but  these  cj^unot  be  rrilu«d  ^nnUj 
with  positive  Tesults.  On  the  other 
hand,  M.  Carriifre  haa  Uidlj  Atnted 
f  Gard,   ChroMele,*  1865,   p.    11&4), 
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This  latter  plant,  in  its  cultivated  state,  differs  in  scarcely  any 
character  from  the  wild  English  carrot,  except  in  general  luxuri- 
ance and  in  the  size  and  quality  of  its  roots;  but  ten  varieties, 
differing  in  the  colour,  shape,  and  quality  of  the  root,  are  cultivated 
in  England  and  come  true  by  seed.*"  Hence  with  the  carrot,  as 
in  so  many  other  cases,  for  instance  with  the  numerous  varieties 
and  sub-varieties  of  the  radish,  that  part  of  the  plant  which  is 
valued  by  man,  falsely  appears  alone  to  have  varied.  The  truth 
is  that  variations  in  this  part  alone  have  been  selected ;  and  the 
seedlings  inheriting  a  tendency  to  vary  in  the  same  way,  analogous 
modifications  have  been  again  and  again  selected,  until  at  last 
a  great  amount  of  change  has  been  effected. 

With  respect  to  the  radish,  M.  Carriere,  by  sowing  the  seed  of 
the  wild  Baphanus  raphanisti-um  in  rich  soil,  and  by  continued 
selection  during  seveml  generations,  raised  many  varieties,  closely 
like  the  cultivated  radish  (/?.  sativus)  in  their  roots,  as  well  as  the 
wonderful  Chinese  vanety,  R,  cautiatus :  (see  *  Journal  d'Agriculture 
pratique,'  t.  i.,  1869,  p.  159 ;  also  a  separate  essay, '  Origine  des 
Plants  Domestiques,'  1869.)  Raphanus  raphanistrum  and  mtivus 
havp  often  been  ranked  as  distinct  species,  and  owing  to  differences 
in  their  fruit  even  as  distinct  genera ;  but  Professor  Hoffman  (*  Bot. 
Zeitung,'  1872,  p.  482)  has  now  shown  that  these  differences,  re- 
markable as  they  are,  graduate  away,  the  fruit  of  R.  cawiatus 
being  intermediate.  By  cultivating  R.  mphanistrum  during  several 
generations  (ibid.,  1873,  p.  9),  Professor  Hoffman  also  obtained  plants 
bearing  fruits  like  those  of  R.  sativus. 

tea  {Pisum  sativum). — Most  botanists  look  at  the  garden-pea 
as  specifically  distinct  from  the  field-pea  (P.  arvense).  The  latter 
exists  in  a  wild  state  in  Southern  Europe;  but  the  aboriginal 
parent  of  the  garden-pea  has  been  found  by  one  collector  alone, 
as  he  states,  in  the  Crimea.*^  Andrew  Knight  crossed,  as  I  am 
informed  by  the  Kev.  A.  Fitch,  the  field-pea  with  a  well-known 
garden  variety,  the  Prussian  pea,  and  the  cross  seems  to  have  been 
perfectly  fertile.  Dr.  Alefeld  has  recently  studied®*  the  genus 
with  care,  and,  after  having  cultivated  about  fifty  varieties,  concludes 
that  certainly  they  all  belong  to  the  same  species.  It  is  an  interest- 
ing fact  already  alluded  to,  that,  according  to  0.  Heer,^  the  peas 
found  in  the  lake-habitations  of  Switzerland  of  the  Stone  and 
Bronze  ages,  belong  to  an  extinct  variety,  with  exceedingly  small 


that  he  took  seed  from  a  wild  carrot,  •*  Alph.  De  ('andolle,  *  Olograph, 

growing  far  from  any  cultivated  land,  Bot.,'    960.      Mr.   Bentham   (*  Hort. 

and  even  in  the  first  generation  the  Journal,'    vol.   ix.   (1855),   p.    141) 

roots  of  his  seedlings  differed  in  being  believes   that  garden  and  field  peas 

'  spindle-shaped,  longer,  softer,  and  less  belong  to  the  same  species,  and  in  this 

fibrous  than  those  of  the  wild  plant.  respect  he  differs  from  Dr.  Targioni.  • 

From  these  seedlings  he  raised  several  "  *Botanische   Zeitung,'    1860,   s. 

distinct  varieties.  204. 

••  Loudon's  *  Encyclop.  of  Garden-  •*  *  Die  Pfianzen  der  Pfahlbauten,' 

ng,'  p.  835.  1866,  s.  23. 
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seeds,  allied  to  l\  arvense  or  the  field-pea.  The  varieties  of  the 
common  garden -pea  are  iiumerouK,  and  differ  cousiderahly  from 
one  another.  For  fomparieon  I  planted  at  tlte  same  time  fortj^-one, 
En^h^sh  and  Trench  varieties.  They  di  fie  red  greatly  in  height, — 
namely  from  between  6  and  12  inches  to  8  feet,^*— in  manner  of 
growth,  and  in  period  of  maturity.  Some  differ  in  general  aspect 
even  while  only  two  or  three  inches  in  height  The  stems  of  the 
Prmsiati  pea  are  much  branched.  The  ta^ll  kinds  have  larger 
leaTes  tlian  the  dwarf  kinds,  but  not  in  strict  proportion  to  their 
height  :--Hiiir^s  Dwft^f  ^orimoiith  has  very  large  leaTes,  and  the 
/*ots  wiin  hatif,  and  the  moderately  tall  Blite.  Fmssian,  have  leaves 
about  two-thirds  of  the  size  of  the  tallest  kind.  In  the  Danetrtjft 
the  leaflets  are  rather  small  and  a  little  pointed ;  in  the  Qtiean  of 
Dtixiifs  Tfither  ronnded-  and  in  the  Quepti  of  England  hrcyad  and 
large.  In  these  three  jieas  the  Blight  differences  in  the  i^hape  of  the 
leaves  are  accompanied  by  slight  differences  in  c5olonr.  In  tJse 
Pois  ff^nt  sitnA  purchtmin^  which  bears  purple  flowers,  the  leaflets 
in  the  young  plant  are  edged  with  red ;  and  in  all  the  peas  with 
purple  flowers  tlie  stipules  are  marked  with  red. 

In  the  different  varieties^  one^  two,  or  several  flowers  in  a  ajnall 
cluster,  are  borne  on  the  same  peduncle ;  and  this  is  a  difference 
which  is  considered  of  specific  value  in  some  of  the  LegutninoBOi, 
In  all  the  varieties  the  flowers  closely  resemble  each  other  except 
in  colour  and  size.  They  are  generally  white,  sometimes  purplCp 
but  the  colour  ia  inconstant  even  in  the  same  variety.  In  Waru&^a 
KwijmroY^  whicli  is  a  t^iU  kind,  the  flowers  are  nearly  double  the 
size  of  the  Poh  tiain  hat(f;  but  Hairs  Drmrf  Mortmouth,  whicli 
has  large  leaves,  likewise  has  large  flowers.  The  calyx  in  the  Vklorm 
Marrow  is  large,  and  in  Bishop's  Long  Pod  the  sepals  are  rather 
narrow.    In  no  other  kind  is  there  any  difference  in  the  flower. 

The  pods  and  seeds,  which  with  natural  species  afford  such 
constant  characters,  differ  greatly  in  the  oultivaied  varieties  of  the 
pea;  and  these  are  the  valuable,  and  consequently  the  selected 
parts.  BuguT  pea%  or  Pois  sans  parchemin,  are  remarkable  from 
their  thin  pods,  which,  whilst  young,  are  cooked  and  eaten  whole ; 
and  in  this  group,  which,  according  to  Mr.  Gordon  includes  eleven 
sub- varieties,  it  is  the  pod  which  tliffers  most ;  thus  Leims*B  Neffro- 
podded  pea  has  a  straight,  bnjad,  smooth,  and  dark-purple  pod, 
with  the  husk  not  so  thin  as  in  the  other  kinds ;  the  pod  of  another 
variety  is  eitremely  bowed;  that  of  the  Pois  geant  it  much  pointed 
at  tlie  extremity ;  and  in  the  variety  "  a  grands  cosses "  the  peas 
are  seen  through  the  husk  in  so  conspicuous  a  manner  that  the  po*i, 
especially  when  dry,  can  hardly  at  first  be  recognised  as  that  of  a  pea. 

In  the -ordinary  varieties  the  pods  also  differ  ninch  in  size;— 
in  colour,  that  of   l\ood/ord*s   Gr«en  Marrow  bemg  bright*green 
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**  A  vHrietf  called  the  Round va 
attains  this  bright*  as  i^  stated  by  Mr* 
Gordnn  ill  *Ti-.,nsfiet.  Hoi't.  Soc;'(2n4 


Aeries),   toI,   i.,   1835»  p.  S74,  fioiu 
which  ppiper  I  baye  taken  iome  fads. 
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when  dry,  instead  of  pale  brown,  and  that  of  tlio  pnrple-podded 
pea  beiog  expressed  by  its  Bame ;— in  smoothness,  that  of  Danecrv/t 
being  remarkably  glossy,  whereas  that  of  the  Ne  phts  nifm  is 
rugged^  in  being  either  nearly  cylindrical,  or  broad  and  flat;— 
in  being  pointea  at  tlie  end,  as  in  Thnrstou*$  Hdiance,  or  much 
tnmcatSi,  aa  in  tlie  Am^rkan  Dtmrf.  In  tho  Auvergne  jjm  the 
whole  end  of  the  pod  is  bowed  np wards.  In  the  Queen  of  the  Bwrir/v 
and  in  HmmUar  peatt  the  pod  is  almost  cUiptic  in  shajie.  I  liere 
give  drawings  of  the  four  most  distinct  pods  produced  by  the 
plants  cultivated  by  me. 


FtK-  *I,— P<>dfl  atd  Peaa.  1.  Qupph  of  Bwarfd*  II.  Ainerican  Dwarf.  Ill*  Thnnsiuti's 
fi«Iiiiljce.— IV .  I'oia  Qcaot  bjuis  piircheaiio,  a.  Dan  O'Kanrke  Pta.  b.  Queen  of  Dwarfi 
Pe».    e,  KnIgUt'a  TaU  White  Miirrow,    a.  LewWa  S^gp)  Pea. 
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In  tbe  pea  itself  we  have  eyery  tint  betweoii  almost  pur^  whitoil 
brown  I  yellow,  and  inlense  green ;  in  the  varieties  of  the  sugar  pemi 
we  have  tbeso  Game  tints,  together  with  red  passing  through  fin©: 
purple  into  a  dark  chocolate  tint.  These  colours  are  either  unifornL 
or  distributed  in  dots^  etrife,  or  moss-like  marks;  they  depend 
in  some  cases  on  the  colour  of  the  cotyledons  seen  through  the 
skin,  and  in  other  cases  on  the  outer  coats  of  the  pea  itsoif.  In 
the  dificTent  varieties,  the  pods  contain,  a^icording  to  Mr*  Gordou, 
from  eleven  or  twelve  to  only  four  or  five  peas.  The  largest  peas 
are  nearly  twice  as  much  in  diameter  as  the  Bmallest ;  and  tha 
latter  are  not  always  borne  by  the  most  dwarfed  kinds.  Peas  diff^, 
much  in  shape,  being  sraootli  and  spherical,  smooth  and  oblong, 
uearly  oval  in  the  Que^^n  of  the  Dwarf$,  and  nearly  cubical  and 
crumpled  in  many  of  the  larger  kinds. 

With  respect  to  the  value  of  the  differences  between  the  c 

varieties,  it  cannot  be  doubted  that,  if  one  of  tke  tall  Sy^r-peai, 
with  purple  flowers,  thin-skinned  pods  of  nn  cxtraordiuary  shape, 
including  large,  dark-puxplc  peas,  grew  wild  by  the  Eide  of  the 
lowly  Queen  of  the  DitJttr/s,  with  white  flowers,  greyish-green,  rounded 
leaves,  scimitar-like  pcfds,  containing  oblong,  smooth,  i>ale-coloiired 
peas,  wliich  became  mature  at  a  different  season :  or  by  the  side 
of  one  of  the  gigantic  sorts,  like  the  Vhampion  of  England ,  with 
leaves  of  great  size,  pointed  pods,  and  large,  green,  crumpled, 
almost  cubical  peas^— all  three  kinds  would  be  ranked  as  distinct 
species. 

Andrew  Knight  ^  has  observed  that  the  varieties  of  peas  tmp 
very  true,  because  they  are  not  crossed  by  ineectB.  As  far  as  the 
fact  of  keeping  true  is  concerned,  I  hear  from  Mr,  Masten?  of 
Cant-erbnry,  well  known  as  the  originator  of  several  new  kinds, 
that  certain  varieties  have  remained  constant  for  a  considerable 
time, — for  instance,  Knttjhfs  Blut  Dwarf ^  which  came  out  about 
the  year  1820.^°  But  the  greater  number  of  varieties  have  a 
singularly  short  existence:  thus  Loudon  remarks «'  that  "sorts 
which  were  highly  approved  in  1821^  are  now,  in  1833,  nowhere  to 
be  found;"  and  on  comparing  the  lists  of  1833  with  those  of  1855, 
I  find  that  nearly  all  the  varieties  have  changed.  Mr,  Masters 
informs  mo  that  the  nature  of  the  soil  causes  some  varieties  to  losa 
their  character.  As  with  other  plants,  certain  varieties  can  be 
propagated  truly,  whilst  others  show  a  determined  tendency  t^ 
vary ;  thus  two  peas  differing  in  shai^e,  one  ronnd  and  the  other 
wrinkled,  were  found  by  Mr.  Masters  within  the  same  pod,  but  the 
plants  raised  from  the  wrinkled  kind  always  evinced  a  strong 
tendency  to  produce  round  peas.  Mr.  Masters  also  raised  from  a 
plant  of  another  variety  four  distinct  sub-varieties,  which  bore  blna 
and  round,  white  and  round,  blue  and  wrinkled,  and  white  and 
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"^  *  Phil,  Tract/  1799,  p.  196. 
"    *  Garde ii«r'^  Magatine/  ?oL  i., 


■'  *  Eucyclopiedia  of  Ga^ifimng,*  f 
823, 
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"wrinkled  peas ;  and  although  he  sowed  these  fonr  varieties  separately 
during  several  successive  years,  each  kind  always  reproduced  all 
four  kinds  mixed  together ! 

With  respect  to  the  varieties  not  naturally  intercrossing,  I  have 
ascertained  that  the  pea,  which  in  this  respect  differs  from  some 
other  LeguminosfiB,  is  perfectly  fertile  without  the  aid  of  insects. 
Yet  I  have  seen  humble-bees  whilst  sucking  the  nectar  depress  the 
keel-petals,  and  become  so  thickly  dusted  with  pollen,  that  it  could 
hardly  fail  to»  be  left  on  the  stigma  of  the  next  flower  which' was 
visited.  Nevertheless,  distinct  varieties  growing  closely  together 
rarely  cross;  and  1  have  reason  to  believe  that  this  is  due  to  their 
stigmas  being  prematurely  fertilised  in  this  country  by  pollen  from 
the  same  flower.  The  horticulturists  who  raise  seed-peas  are  thus 
enabled  to  plant  distinct  varieties  close  together  without  any  bad 
consequences ;  and  it  is  certain,  as  I  have  myself  found,  that  true 
seed  may  be  saved  during  at  least  several  generations  under  these 
circumstances.*^  Mr.  Fitch  raised,  as  he  informs  me,  one  variety 
for  twenty  years,  and  it  always  came  true,  though  grown  close  to 
other  varieties.  From  the  analogy  of  kidney-beans  I  should 
have  expected  ^  that  varieties  thus  circumstanced  would  have  oc- 
casionally crossed ;  and  I  shall  give  in  the  eleventh  chapter  two  cases 
of  this  having  occurred,  as  shown  (in  a  manner  hereafter  to  be  ex- 
plained) by  the  pollen  of  the  one  variety  having  acted  directly  on  the 
seeds  of  the  other.  Whether  many  of  the  new  varieties  which  in- 
.  cessantly  appear  are  due  to  such  occasional  and  accidental  crosses,  I 
do  not  know.  Nor  do  I  know  whether  the  short  existence  of  almost 
all  the  numerous  varieties  is  the  result  of  mere  change  of  fashion,  or 
of  their  having  a  weak  constitution,  from  being  the  product  of  long- 
continued  self-fertilisation.  It  may,  however,  be  noticed  that  several 
of  Andrew  Kriight's  varieties,  which  have  endured  longer  than  most 
kinds,  were  raised  towards  the  close  of  the  last  century  by  artificial  * 
crosses;  some  of  them,  I  believe,  were  still  vigorous  in  1860; 
but  now,  in  1865,  a  writer,  speaking  ^  of  Knight's  four  kinds  of 
marrows,  says,  they  have  acquired  a  famous  history,  but  their 
glory  has  departed. 

With  respect  to  Beans  (Faba  vulgaris),  1  will  say  but  little.  Dr. 
Alefeld  has  given"  short  diagnostic  charactera  of  forty  varieties. 
Everyone  who  has  seen  a  collection  must  have  been  struck  with 
the  great  difference  in  shape,  thickness,  proportional  length  and 
breadth,  colour,  and  size  which  beans  present.  What  a  contrast 
between  a  Windsor  and  Horse-bean !  As  in  the  case  of  the  pea, 
pur  existing  varieties  were  preceded  during  the  Bronze  age  in 


"  See  Dr.   Anderson  to  the  same  *  Gardener's    Chronicle,'    1857,    Oct. 

effect  in  the  *  Bath  Soc.  Agricultural  25. 
Papers,*  vol.  ir.  p.  87.  »•  *  Gardener's  Chronicle,'  1865,  p. 

••  I  have  published  full  details  of  387. 
cxpenments  on   this  subject  in   the  •*  *  Bonplandia,*  x.,  1 862,  s.  348. 
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Switzerknd  *^  by  a  peculiar  and  now  extinct  variety  producing 
very  eiuaU  beatis,^^ 

Potato  (Sofanum  tiiheromm). — ^Tliei^  is  little  doubt  about  the 
parentage  of  tliia plant;  for  the  cultivated  varieties  differ  extremefy 
little  in  ceneral  appeuraccQ  from  tke  wild  epecieSj  whick  can  be 
recognised  in  its  native  land  at  the  lii*st  glanca"*  The  varieties 
cultivated  in  Britain  are  numerous;  thus  Laweon'^^  gives  a  de- 
scription of  175  kinds.  I  plonted  eigliteou  kinds  in  adjoiniog 
row&;  their  e terns  and  leaves  differed  but  little,  and  in  several 
caaes  there  was  i\s  great  a  difference  between  the  iudividuals  of 
the  same  variety  as  between  tlie  different  varieties. ,.  The  flower 
varied  in  size,  and  in  colour  between  wloito  and  purple,  but  in  no 
other  respect,  except  that  in  one  kind  the  sepals  were  eomewhat 
elongated.  One  strange  variety  has  been  described  which  always 
pnxluces  two  sorts  of  flowers,  the  first  doable  and  sterilej  the 
eecoBfl  single  and  fertile.*'^  The  fruit  or  berries  also  differ,  bnt 
only  in  a  slight  degi^ee,^^  The  varieties  are  liable  in  very  different 
degree  to  the  attack  of  the  Colorado  potato-beetle.^ 

The  tubers,  on  the  other  hand,  present  a  wonderful  amount  of 
diversity.  This  fact  accords  with  the  principle  that  the  valuable 
and  selected  parts  of  all  cnltivated  productions  present  the  greatest 
amount  of  modification.  They  differ  much  in  size  and  shape,  being 
^lobnlar,  oval,  flattened,  kidoey-like,  or  cylindric^il.  One  variety 
from  Peru  is  de8cril)ed  **^  as  being  quite  straight^  and  at  least  six 
inches  ia  length,  though  no  thicker  than  a  man's  finger.  Tlie  eyes 
or  bnds  differ  in  form,  iiosition,  and  colour.  The  manner  in  whioh 
the  tubers  are  arranged  on  the  so-called  roots  or  rhizomes  is 
different ;  thus,  in  the  ffiirkeii.'kartofihi  they  form  a  pyramid  with 
the  apex  downwai-ds,  and  in  anotlier  Tariety  they  bury  themselves 
deep  in  the  ground.  The  roots  themselves  run  either  near  the 
surface  or  deep  in  the  ground.    The  tubers  also  diflerin  smoothness 


I 


"  Heer,  *  Die  PflAHion  derPfahl- 
mUeti/  1866,  s.  22. 

°^  Mr.  Benthftm  informs  toa  that  ia 
Puitou  and  the  iidjoinjug  parts  of 
France,  varietj^:^  of  PAascoius  v^garis 
nre  extrem^jly  numerous,  and  bo  dif* 
ferent  that  the j  ware  dcicribedby  Siivi 
as  distinct  spedea.  Mr*  Bent  ham 
believes  that  all  are  des^2Ctided  from 
an  unknowQ  eastern  speei^is*  Al- 
though the  varieties  difier  so  greatlf 
in  Stat  are  and  in  their  seeds,  *'  there 
is  a  remarkable  fianmnesis  in  the  ne- 
glected characters  of  foliage  und 
tiowersi  and  espcially  in  the  brac- 
teolesj  an  insigniBtiant  character  in 
the  eyes  even  of  botanists." 

'*  Darwin^  *  Journal  of  Research  e  j^/ 


184%  p.  285.  Sabine,  Id  *Transfiot 
Hort.  Soc.,*  Tol.  Y,  p.  249. 

^^  *Synop&is  of  tht  Vegetable 
Producu  of  Scotland,'  quoted  in 
WiliM>n*fci  *  British  Farming,'  p.  31". 

"*  Sir  G.  Mackfttizie,  in  *  Gardener** 
Chronicle,'  1845^  p.  790. 

■^  Putsche  und  Vertueh^  *  Versnck 
einer  Monographic  def  KnrtoJfeln/ 
1 8  i  9,  s*  U,  1 0.  Se^  a  bo  Dr.  A  nderspu'j! 
^  RecrBations  in  Agriculture/  voL  iv. 
p.  325. 

"  Walsb^  *The  Aiuurban  Entomo* 
] agist,*  1869,  p.  IGO.  Also  S.  Tenner, 
'■  The  Amuricnn  Naturalist,*  Mny,  1871^ 
p.  17L 

"'  *  Ganiener'a  Chrrnicle,'  iS62,  p, 
1052. 
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and  colour,  being  externally  white,  red,  purple,  or  almost  black, 
and  internally  white,  yellow,  or  almost  black.  They  differ  in 
flavour  and  quality,  being  either  waxy  or  mealy ;  in  their  period  of 
maturity,  and  in  their  capacity  for  long  preservation. 

As  with  many  other  plants  which  have  been  long  propagated  by 
bulbs,  tubers,  cuttings,  &c.,  by  which  means  the  same  individual  is 
exposed  during  a  length  of  time  to  diversified  conditions,  seedling 
potatoes  generally  display  innumerable  slight  differences.  Several 
varieties,  even  when  propagated  by  tubers,  are  far  from  constant,  as 
will  be  seen  in  the  chapter  on  Bud-variation.  Dr.  Anderson  ^^'^ 
procured  seed  from  an  Irish  purple  potato,  which  grew  far  from 
any  other  kind,  so  that  it  could  not  at  least  in  this  generation  have 
been  crossed,  yet  the  many  seedlings  varied  in  almost  every  possible 
respect,  so  that  "  scarcely  two  plants  were  exactly  alike."  Some  of 
the  plants  which  closely  resembled  each  other  above  ground,  pro- 
duced extremely  dissimflar  tubers ;  and  some  tubers  which  externally 
could  hardly  be  distinguished,  differed  widely  in  quality  when 
cooked.  Even  in  this  case  of  extreme  variability,  the  parent-stock 
had  some  influence  on  the  progeny,  for  the  greater  number  of  the 
seedlings  resembled  in  some  degree  the  parent  Irish  potato.  Kidney 
poiatoes  must  be  ranked  amongst  the  most  highly  cultivated 
and  artificial  races;  nevertheless  their  peculiarities  can  often  be 
strictly  propagated  by  seed.  A  great  authority,  Mr.  Eivers,^°* 
states  that  *'  seedlings  from  the  ash-leaved  kidney  always  bear  a 
strong  resemblance  to  their  parent.  Seedlings  from  the  fluke- 
kidney  are  still  more  remarkable  for  their  adherence  to  their  parent 
stock,  for,  on  closely  observing  a  great  number  during  two  seasons, 
I  have  not  been  able  to  observe  the  least  difference,  either  in  earliness, 
productiveness,  or  in  the  size  or  shape  of  their  tubers." 

s 

"•  *  Bath  Society  Agricult.  Papers,'  '<>»  *  Gardener's  Chronicle,'  1863,  p. 

vol.  V.  p.  127.     And   *  Recreations  in       643. 
Agriculture,*  vol.  v.  p.  86. 
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CHAPTER  X. 

PLANTS  COJI^i«K€i  — FRUITS— ORNAMENTAL   TREES^FLOWlillS. 

FRUITS— <JBAFEg— VARY    OJ    ODD    AJfD    TElKLTJfa    FAtttlOlTLABS. MUL- 
BERRY— THE    ORAJfGE     GBOUP — BOfOrLAli     E^l^LTS    FROlt    CBOSaiSG. 

PEACH     AND    NECTARINE — ^  BCD    VAaiATlOS  —  ANALOGOUS    YARIATION  — 

EBLATION    TO     THE     ALMOND. APRtOOT. FLUMS  —  VAtlLiTION     EN 

THKIB    BTONEg. CHERRIES-^SINGULAE    VAaiETIES     OP. APPLE.^ 

PEAK, ^RAWBERBY— IBTTKafiLBIfDmO    OP    THE    OftlGIXAL    FORMS. 

GOOSEBERRY— STEADY  TOCREASB   Hf    83305  OP  THE    EHUiT— A'AatKTlEa  OF. 
*  WALNCT. NtTT. CUCfUBBITAOiaUB  TLANTS — WONPJSRTUL  VARIA- 
TION  OF, 

ORNAMENTAL   TREES— ^heih   vabiatsdn   in   i>e€bee   axd    kind — 

ASH'TREE — SCOTCH-FIH— HAWTHORN. 
FLOWERS — Ml  LTIPLE  ORIGIN  OF    MANY  KINDS— VARIATION   IN  OONSTITU- 

TIOKAL  rECUUARlTIEB^KIND  OF  VARIATION. ^ HOSES — HEVERAL  SFEOIKS 

OrLTIYATED. PANSY,  BAHLIA. HYACINTH  —HISTORY      AKD 

VARIATION  OF. 

The  Vine  (Vith  vini/eray—TsE  best  authorities  consider  all  our 
grapes  as  the  desceiidaDts  of  one  species  wliich  now  grows  wild  in 
westeiTi  Asia,  which  grew  wild  during  tlie  Bronze  age  in  Italy/  and 
which  has  recently  heen  fonnd  fossil  in  a  tufaceous  deixjsit  in  the 
fiouth  of  Prance.^  Some  authors,  however,  ontortain  much  doubt 
about  the  single  parentage  of  our  cultivated  varietieB,  owing  to  tho 
number  of  serai- wild  forms  found  iu  Son  them  Europe,  especially  m 
described  by  Clemen te^  in  a  forest  in  Spain;  but  as  the  grape  sows 
itself  freely  in  Southern  Europe,  and  as  several  of  the  chief  kinds 
transmit  their  characters  by  seed/  whilst  others  are  extremely 
variable,  the  existence  of  many  different  escaped  fonns  conkl  hardly 
fail  to  occur  in  countries  where  this  plant  has  heen  euHivated  from 
the  remotest  antiquity.  That  the  vine  varies  much  when  propagated 
by  seedj  we  may  infer  from  the  largely  increased  number  of  Yarieties 
since  the  eailier  historical  records.     New  hot-house  varieties  are 


^  Hcer^  *PflaiizetiderPfEihlbautcD/ 

leeti,  s.  as. 

'  Alph,  Db  Cflndolle,  'G^ograph, 
Bat.,'  p.  872;  Dr.  A.  TargioDi- 
Tozaetti,  in  *  Jour.  HorL  Soc./  yoI  ix. 
p.  133.  For  the  fossil  vine  found  by 
Dr.  G.  Planchon,  see  *  NaL  Hijit. 
Review/  ieS5,  April,  p*  224.  Ses 
also    the    valuable   works  of  M.  de 


Sapor&a  on  the  *  Tertiary  Plants  of 
Fraace,' 

'  GcidroTx,  *  De  FEsptcfl/  torn,  ii,  |t. 
100. 

*  Scea.v,  account  of  W.  Vil?ert*s  fli- 
perimeuts,  by  Alei,  Jordan,  in  '  Mi5in. 
de  FAcad.  de  Lyon,*  torn,  ii,  1852,  p, 
108, 
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produced  almost  every  year;  for  instance,"  a  golden-coloured 
variety  has  been  recently  raised  in  England  from  a  black  grape 
without  the  aid  of  a  cross.  Van  Mons*  reared  a  multitude  of 
varieties  from  the  seed  of  one  vine,  which  was  completely  separated 
from  all  others,  so  that  there  could  not,  at  least  in  this  generation, 
have  been  any  crossing,  and  the  seedlings  presented  "  les  analogues 
de  toutes  les  sortes,"  and  differed  in  almost  every  possible  character 
both  in- the  fruits  and  foliage. 

The  cultivated  varieties  are  extremely  numerous ;  Count  Odart 
says  that  he  will  not  deny  that  there  may  exist  throughout  the 
world  700  or  800,  perhaps  even  1000  varieties,  but  not  a  third  of 
these  have  any  value.  Li  the  catalogue  of  fruit  cultivated  in  the 
Horticultural  Gardens  of  London,  published  in  1842,  99  varieties 
are  enumerated.  Wherever  the  grape  is  grown  many  varieties 
occur :  Pallas  describes  24  in  the  Crimea,  and  Bumes  mentions  10 
in  Cabool.  The  classification  of  the  varieties  has  much  perplexed 
writers,  and  Count  Odart  is  reduced  to  a  geographical  system ;  but 
I  will  not  enter  on  this  subject,  nor  on  the  many  and  great  dif- 
ferences between  the  varieties.  I  will  merely  specify  a  few  curious 
and  trifling  peculiarities,  all  taken  from  Odart's  highly  esteemed 
work,'  for  the  sake  of  showing  the  diversified  variability  of  this 
plant.  Simon  has  classed  grapes  into  two  main  divisions,  those 
with  downy  leaves,  and  those  with  smooth  leaves,  but  he  admits 
that  in  one  variety,  namely  the  Rebazo,  the  leaves  are  either  smooth, 
or  downy ;  and  Odart  (p.  70)  states  that  some  varieties  have  the 
nerves  alone,  and  other  varieties  their  young  leaves,  downy,  whilst 
the  old  ones  are  smooth.  The  Pedro-^3Qmenes  grape  (Odart,  p.  397) 
presents  a  peculiarity  by  which  it  can  be  at  once  recognised  amongst 
a  host  of  other  varieties,  namely,  that  when  the  fruit  is  nearly  ripe 
tiie  nerves  of  the  leaves  or  even  the  whole  surface  becomes  yellow. 
The  Barbera  d*Asti  is  well  marked  by  several  characters  (p.  426), 
amongst  others,  "  by  some  of  the  leaves,  and  it  is  always  the  lowest 
on  the  branches,  suddenly  becoming  of  a  dark  red  colour."  Several 
authors  in  classifying  grapes  have  founded  their  main  divisions  on 
the  berries  being  either  round  or  oblong;  and  Odart  admits  the 
value  of  this  character;  yet  there  is  one  variety,  the  Maccabeo 
(p.  71),  which  often  produces  small  round,  and  large  oblong,  berries 
in  the  same  bunch.  Certain  grapes  called  Nebbiolo  (p.  429)  present 
a  constant  character,  sufficient  for  their  recognition,  namely,  "  the 
slight  adherence  of  that  part  of  the  pulp  which  surrounds  the  seeds 
to  the  rest  of  the  berry,  when  cut  through  transversely."  A  Rhenish 
variety  is  mentioned  (p.  228)  which  likes  a  dry  soil ;  the  fruit  ripens 
well,  but  at  the  moment  of  maturity,  if  much  rain  falls,  the  berries 
are  apt  to  rot ;  on  the  other  hand,  the  fruit  of  a  Swiss  variety  (p.  243) 
is  valued  .for  well  sustaining  prolonged  humidity.     This  latter 


»   *  Gardener's  Chronicle,'  1864,  p.       p.  290. 
•188.  '  Odart,  *  Ampelographie    UniTer* 

•  *  Arbres  Fruitiers,'  1836,  torn,  ii:       selie,*  1849. 
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-variety  sprouts  late  m  the  spring,  yet  matures  its  fruit  early  ;  other 
varieties  (p.  362)  have  the  fault  of  being  too  much  excited  by  the 
April  sun,  and  in  consequence  suffer  from  frost,  A  Styrian  variety 
(p.  254)  has  brittle  foot-stalks,  so  that  the  clusters  of  fruit  are 
often  blown  off;  this  variety  is  said  to  be  particularly  attractive  to 
wasps  and  bees.  Other  varieties  have  tough  atalks,  which  resist 
the  wind.  Many  other  varialilo  characters  eould  he  given,  but  the 
foregoing  facts  are  sufficient  to  show  in  how  many  small  structural 
and  constitutional  details  the  vine  varies.  During  the  vine  disease 
in  France  certain  old  groups  of  varieties  ®  have  suffered  far  more 
from  mildew  than  t>ther8.  Thus  ''  the  group  of  Ctiasselaa,  so  rich 
in  varieties,  did  not  afford  a  single  fortuuate  exception ;"  certain 
other  groups  suffered  much  less ;  the  true  old  Burgundy,  for  instance, 
was  comparatively  free  fram  disease,  aud  the  Carnunat  likewise 
reaiBted  the  attack.  The  American  vines,  which  Ijelong  to  a  distinct 
species,  entirely  escaped  the  disefiso  in  France ;  and  wq  thus  see 
that  those  European  varieties  which  best  resist  the  disease  must 
have  acquired  in  a  slight  degree  the  same  constitutional  peculiarities 
as  the  American  species. 

While  3[ulberry  (Mm^m  alha).—l  mention  this  plant  because  it 
has  varied  in  certain  characters,  namely,  in  the  texture  and  quality 
of  the  leaves,  fitting  them  to  serve  as  food  for  the  domesticated 
silkworm,  in  a  manner  not  observed  with  other  plants ;  but  this 
has  arisen  simply  from  such  variations  in  the  mulberry  having  been 
attended  to,  scleetedj  and  rendered  more  or  less  constant  M.  de 
Quatrefages^  briefly  describes  six  kinds  cultivated  in  one  valley  in 
France :  of  these  the  amotimuso  produces  excellent  leaves,  but  is 
rapidly  being  abandoned  because  it  produces  much  fruit  mingled 
with  the  leaves :  the  antojino  yields  deeply  cut  leaves  of  the  finest 
quality,  but  not  iu  great  quantity :  the  dam  is  much  sought  for 
because  the  loaves  can  be  easily  collected :  lastly,  the  roso  bears 
strong  hardy  leaves,  produced  in  large  quantity,  but  with  the  one 
inconvenience,  that  they  are  best  adapted  for  the  worms  after  their 
fourth  moult.  MM.  Jacqucmet-Bonnefont^  of  Lyon,  however,  remark 
in  their  catalogue  (186S)  that  two  sub- varieties  have  lieen  eon  founded 
under  the  name  of  the  roso,  one  having  leaves  too  thick  for  the 
caterpillars,  the  other  being  valuable  because  the  leaves  can  easily 
be  gathered  from  the  branches  without  the  Iwrk  being  torn. 

In  India  the  mulberry  has  also  given  rise  to  many  varieties. 
The  Indian  form  is  thought  by  many  botanists  to  lie  a  distinct 
species;  but  as  Eoyle  remarks,^**  '^so  many  varieties  have  been 
produced  by  cultivation  that  it  is  difficult  to  asceriain  whether  they 


'  M.  Bouchardat,  in  '  Comptes  Ren- 
Jus,*  Dec.  Ist,  1851,  quoted  in  '  Gar- 
dener's Chroa.,'  1852,  p.  435.  See 
abo  Ch  V.  Riley  on  the  munner  ia 
which  some  few  of  the  Tarieties  of 
the  Amiirican  Labmscan  Viae  escape 
rh*!  nttaeksof  thePhvlloxera:  'Fourth 


Aunaal  Report  on  the  lasects  of 
JVIis<50qri/  1372^  p.  63,  and* Fifth  Re- 
port,* 1873,  p.  m. 

•*  *  Etudes  sur  les  Malndic^  actuelles 
du  Yer  k  Sme,'  1859,  p.  32  L 

^*  *■  Productive  Ke^nrces  of  lo  jia/ 
p.  130, 
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gkll  belong  to  one  species ;"  they  are,  as  he  adds,  nearly  as  numerous 
as  those  of  the  silkworm. 

The  Orange  Group, — We  here  meet  with  great  confusion  in  the 
specific  distinction  and  parentage  of  the  several  kinds.  Gallesio/^ 
who  almost  devoted  his  life-time  to  the  subject,  considers  that  there 
are  four  species,  namely,  sweet  and  bitter  oranges,  lemons,  and 
citrons,  each  of  which  has  given  rise  to  whole  groups  of  varieties, 
monsters,  and  supposed  hybrids.  One  high  authority^-  believes 
that  these  four  reputed  species  are  all  varieties  of  the  wild  Citrus 
medica,  but  that  the  shaddock  (  Citrus  decumana),  which  is  not  known 
in  ii  wild  state,  is  a  distinct  species ;  though  its  distinctness  is 
doubted  by  another  writer  "  of  great  authority  on  such  matters," 
namely.  Dr.  Buchanan  Hamilton.  Alph.  De  CandoUe,^*  on  the 
other  hand— and  there  cannot  be  a  more  capable  judge— advances 
what  he  considers  suflScient  evidence  of  the  orange  (he  doubts 
whether  the  bitter  and  sweet  kinds  are  specifically  distinct),  the 
lemon,  and  citron,  having  been  found  wild,  and  consequently  that 
they  are  distinct.  He  mentions  two  other  forms  cultivated  in  Japan 
and  Java,  which  he  ranks  undoubted  spcies;  he  speaks  rather 
more  doubtfully  about  the  shaddock,  which  varies  much,  and  has 
not  been  found  wild ;  and  finally  he  considers  some  forms,  such  as 
Adam's  apple  and  the  bergamotte,  as  probably  hybrids. 

I  have  briefly  abstracted  these  opinions  for  the  sake  of  showing 
those  who  have  never  attended  to  such  subjects,  how  perplexing 
they  are.  It  would,  therefore,  be  useless  for  my  purpose  to  give  a 
sketch  of  the  conspicuous  differences  between  the  several  forms. 
Besides  the  ever-recurrent  diiHculty  of  determining  whether  forms 
found  wild  are  truly  aboriginal  or  are  escaped  seedlings,  many  of 
the  forms,  which  must  be  ranked  as  varieties,  transmit  their 
characters  almost  perfectly  by  seed.  Sweet  and  bitter  oranges 
differ  in  no  important  respect  except  in  the  flavour  of  their  fruit, 
but  Gallesio  "  is  most  emphatic  that  both  kinds  can  be  propagated 
by  seed  with  absolute  certainty.  Consequently,  in  accordance  with 
his  simple  rule,  he  classes  them  as  distinct  species;  as  he  does 
sweet  and  bitter  almonds,  the  peach  and  nectarine,  &c.  He  admits, 
however,  that  the  soft-shelled  pine-tree  produces  not  only  soft- 
shelled  but  some  hard-shelled  seedlings,  so  that  a  little  greater 
force  in  the  power  of  inheritance  would,  according  to  this  rule, 
raise  a  soft-shelled  pine-tree  into  the  dignity  of  an  aboriginally 
created  species.    The  positive  assertion  made  by  Macfayden  ^*  that 


"  » Trait^i       du      Citrus,*      1811.  "  Mr.  Bentham,  *  Review  of  Dr.  A. 

*  Teoriii  della  Riproduzione  Vegetale,*  Targioni-Tozzetti,  *  Journal  of  Hort. 

1816.     I    quote    chiefly    from    this  Soc.,'  vol.  ix.  p.  133. 

second  work.     In  1839  Gallesio  pub-  "  *  Geograph.  Bot.,*  p.  863. 

lished  in  folio  *  Gli  Agrumi  dei  Giard.  "  *  Teoria  della  Riproduzione,*  pp. 

Bot.  di  Firenze,*  in  which  he  gives  a  52-57. 

curious    diagram    of    the    supposed  "  Hooker's  *Bot.  Misc.,*  vol.  i.  p. 

relationship  of  all  the: forms.  302  ;  vol.  ii.  p  111, 
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the  pipe  of  sweet  oranges  piodnced  in  Jamaica,  according  to  the 
nature  of  the  soil  in  which  they  are  sown,  either  sweet  or  bitter' 
oranges,  is  probably  an  error;  for  5L  Uph.  De  CandolJe  informs 
me  that  since  the  publication  of  his  great  work  he  has  recdved 
accounts  from  Guiana,  the  AntiUes,  and  Mauritios,  that  in  these 
countries  sweet  oranges  faithfiiJIj  transmit  their  character,  Gailesio 
found  that  the  willow-leafed  and  the  Little  China  oranges  re- 
produced their  proper  leaves  and  fruit;  but  the  seedlings  were 
not  quite  equal  in  merit  to  their  parents.  The  red-flesbed  orange, 
on  the  other  hand,  fails  to  reproduce  itself.  Galledo  also  obeerTed 
that  the  seeds  of  several  other  singular  varieties  all  reproduced 
trees  having  a  peculiar  physiognoray,  partly  resembling  their 
parent-form  a*  I  can  adduce  tmother  case;  the  myrtle  leaved 
orange  is  ranked  by  al!  authors  as  a  variety,  but  is  very  distinct  in 
general  aspect ;  in  niy  father^s  greenhouse,  during  many  years,  it 
rarely  yielded  any  fruit,  but  at  last  produced  one ;  and  a  tree  thus 
raised  was  identical  with  the  parent-form . 

Another  and  more  serious  difficulty  in  determimng  the  rank  of 
the  several  forms  is  that,  according  to  Gailesio,^ ^  they  largely 
intercross  without  artificial  aid-  thus  be  poaitiyely  states  that 
seeds  taken  from  lemom-trees  (C.  kmojium)  growing  mingled  with 
the  citron  (C,  meMcs),  which  is  generally  considered  as  a  distinct 
species,  produced  a  graduated  series  of  varieties  between  these  two 
forms.  Again,  an  Adam's  appio  was  produced  from  the  seed  of  a 
sweet  orange,  which  grew  close  to  lemons  and  citrons.  But  such 
facts  hardly  aid  us  in  determining  whether  to  rank  these  forms  as 
species  or  varieties ;  for  it  is  now  known  that  undoubted  species  of 
Yerbascum,  Cistus,  Primula,  Salix,  &e.|  frcqueatly  cross  in  a  state 
of  nature.  If  indeed  it  were  proved  that  plants  of  the  orange  tribe 
raised  from  these  crosfies  were  even  partially  sterile,  it  would  be  a 
strong  argument  in  favour  of  their  rank  as  &i)ecies.  Gailesio 
asserts  that  this  is  the  case ;  but  he  does  not  distinguish  between 
sterility  from  hybridism  and  from  the  effects  of  culture ;  and  he 
almost  destroys  the  force  of  this  statemeut  by  an  other, ^^  namely^ 
that  when  he  impregnated  the  flowers  of  the  common  orange  with 
the  pollen  taken  from  undoubted  mrkties  of  the  orange,  monstrous 
fruits  were  produced,  which  included  "little  pulp,  and  had  no 
seeds,  or  imperfect  seeds." 

In  this  tril^o  of  plants  we  meet  with  instaucea  of  two  highly 
remarkable  facts  in  vegetable  physiology:  Gailesio**'  impregnated 
an  orange  with  pollen  from  a  lemon,  and  the  fruit  home  on  the 
mother  tree  had  a  raised  stripe  of  peel  like  that  of  a  lemon  both  in 
colour  and  taste^  but  the  pulp  was  like  that  of  an  orange  and 
included  only  imperfect  seeds.  The  possibility  of  pollen  from  one 
variety  or  sjiecies  directly  affecting  the  fruit  produced  by  another 
variety  of  species,  is  a  subject  which  I  shall  fully  discuss  in  the 
following  chapter. 
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^*  '  Teoria  della  UiprwiiiKioiie,'  p*  53. 

*'  Gailesio,  ^Teoria  delta  Riproduzioae/ p,  69, 


1*  Ibid.  p.  67- 
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The  second  remarkable  &ct  is,  that  two  supposed  hybrids  ^^ 
(for  their  hybrid  nature  was  not  ascertained),  between  an  orange 
and  either  a  lemon  or  citron,  produced  on  the  same  tree  leaves, 
flowers,  and  fruit  of  both  pure  parent-forms,  as  well  as  of  a  mixed 
or  crossed  nature.  A  bud  taken  from  any  one  of  the  branches  and 
grafted  on  another  tree  produces  either  one  of  the  pure  kinds  or  a 
capricious  tree  reproducing  the  three  kinds.  Whether  the  sweet 
lemon,  which  includes  within  the  same  fruit  segments  of  differently 
flavoured  pulp,**  is  an  analogous  case,  I  know  not.  But  to  this 
subject  1  shall  have  to  recur. 

I  will  conclude  by  giving  from  A.  Eisso^^  a  short  account  of  a 
very  singular  variety  of  the  common  orange.  It  is  the  "citrus 
aurantium  frudu  variabilis**  which  on  the  young  shoots  produces 
rounded-oval  leaves  spotted  with  yellow,  borne  on  petioles  with 
heart-shaped  wings ;  when  these  leaves  fall  off,  they  are  succeeded 
by  longer  and  narrower  leaves,  with  undulated  margins,  of  a  pale- 
green  colour  embroidered  with  yellow,  borne  on  footstalks  without 
wings.  The  fruit  whilst  young  is  pear-shaped,  yellow,  longitu- 
dinally striated,  and  sweet;  but  as  it  rijDens,  it  becomes  spherical, 
of  a  reddish-yellow,  and  bitter. 

Peach  and  Nectarine  (Amygdalus  persica).  The  best  authorities 
are  nearly  unanimous  that  the  peach  has  never  been  found  wild. 
It  was  introduced  from  Persia  into  Europe  a  little  before  the 
Christian  era,  and  at  this  period  few  varieties  existed.  Alph.  De 
Candolle,^  from  the  fact  of  the  peach  not  having  spread  from  Persia 
at  an  earlier  period,  and  from  its  not  having  pure  Sanscrit  or 
Hebrew  names,  believes  that  it  is  not  an  aboriginal  of  Western 
Asia,  but  came  from  the  terra  incognita  of  China.  The  supposition, 
however,  tiiat  the  peach  is  a  modified  almond  which  acquired  its 
present  character  at  a  comparatively  late  priod,  would,  I  presume, 
account  for  these  facts ;  on  the  same  principle  that  the  nectarine,  the 
offspring  of  the  peach,  has  few  native  names,  and  became  known  in 
Europe  at  a  still  later  period. 

Andrew  Knight,^  from  finding  that  a  seedling-tree,  raised  from  a 
sweet  almond  fertilised  by  the  pollen  of  a  peach,  yielded  fruit  quite 
like  that  of  a  peach,  suspected  that  the  peach-tree  is  a  modified 
almond ;  and  in  this  he  has  been  followed  by  various  authors.**  A 
first-rate  peach,  almost  globular  in  shape,  formed  of  soft  and  sweet 


"  Gallesio,    *Teoria    della   Ripro-  "*  Gardener's  Chronicle,*  1856,  p. 

dazione,'  pp.  75,  76.  532.     A  writer,  it  may  be  presumed 

«•  *  Gardener's  Chronicle,'  1841,  p.  Dr.  Lindley,  remarks  on  the  perfect 

613.  series  which  may  be  formed  between 

21  I  Annales  du  Museum,'  tom.  xx.  the  almond  and  the  peach.     Another 

p.  188.  high  authority,  Mr.  Rivers,  who  has 

'*  *Geograph.  Bot.,'  p.  882.  had  such  wide  experience,   strongly 

*'  *  Transactions  of  Hort.  Soc.,'  vol.  suspects  (*  Gardener's  Chronicle,'  1863, 

iii.  p.  1,  and  vol.  iv.  p.  396,  and  note  p.  27)  that  peaches,  if  left  to  a  state 

to  p.  370.     A   coloured   drawing   is  of  nature,  would  in  the  course  of  time 

given  of  this  hybrid.  retrograde  into  thick-fleshed  almonds. 
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I^Tilp,  STirroundinB  a  hard,  much  fuirowed,  and  eliglitly  flattened 
ptone,  certainly  difFers  greatly  from  an  ahrtond,  witlx  ita  soft, 
ulightly  ftirrowed,  much  flattenedj  and  elongftt^  stone,  protected 


Vig.  42* — Ppach  at)d  Alinond  Stones,  of  iwtuTal  sisM?,  viewed  edgewaya,    i.  Commtm  Bo^jU^ 

E?ttcrb.     2.    Doubk,  ciinuioa-floTivereJ,  Cbtuese  Piyidi,     3,   Ulilntfle  liuiiey  Peach.     4. 
ngliat  Almodtt    &,  Batcebtui  Almuud.    6,  Mdliiga  Aljnoftd,    %  Soft-iheUed  French 
AlinoiKl,    6.  Smf  ma  Almoiid. 

hy  a  toi;gh,  greDnish  layer  of  hitter  fl*^sk  "Mr.  Bentham  ^  haa  par- 
ticularly called  attention  to  tho  stone  of  the  almond  being  so  much 
more  flatteued  tban  that  of  the  peach.    But  in  the  severEj  Toxieties 


*  JourDol  of  Hort.  Soc.j  vol  u,  p,  1G8, 
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of  the  almond,  the  stone  differs  greatly  in  the  degree  to  which 
it  is  compressed,  in  size,  shape,  strength,  and  in  the  depth  of  the 
furrows,  as  may  be  seen  in  the  accompanying  drawing  (Nos.  4 
to  8)  of  such  kinds  as  I  have  been  able  to  collect.  With  peach- 
stones  also  (Nos.  1  to  3)  the  degree  of  compression  and  elongation  is 
seen  to  vary ;  so  that  the  ston#  of  the  Chinese  Honey-peach  (fig.  3) 
is  much  more  elongated  and  compressed  than  that  of  the  (No.  8) 
Smyrna  almond.  Mr.  Eivers,  of  Sawbridgeworth,  to  whom  I  am 
indebted  for  soihe  of  the  specimens  above  figured,  and  who  has  had 
such  great  horticultural  experience,  has  called  my  attention  to 
several  varieties  which  connect  the  almond  and  the  peach.  In 
France  there  is  a  variety  called  the  Peach-Almond,  which  Mr. 
Kivers  formerly  cultivated,  and  which  is  correctly  described  in  a 
French  catalogue  as  being  oval  and  swollen,  with  the  aspect  of  a 
peach,  including  a.  hard  stone  surrounded  by  a  fleshy  covering, 
which  is  sometimes  eatable.'^^  A  remarkable  statement  by  M. 
Luizet  has  recently  appeared  in  the  *  Kevue  Horticole,' "  namely, 
that  a  Peach-almond,  grafted  on  a  peach,  bore,  during  1863  and 
1864,  almonds  alone,  but  in  1865  bore  six  peaches  and  no  almonds. 
M.  Carri^re,  in  commenting  on  this  fact,  cites  the  case  of  a  double- 
flowered  almond  which,  after  producing  during  several  years  almonds, 
suddenly  bore  for  two  years  in  succession  spherical  fleshy  peach- 
like fruits,  but  in  1865  reverted  to  its  former  state  and  produced 
large  ahnonds. 

Again,  as  I  hear  from  Mr.  Eivers,  the  double-flowering  Chinese 
peaches  resemble  almonds  in  their  manner  of  growth  and  in  their 
flowers ;  the  fruit  is  much  elongated  and  flattened,  with  the  flesh 
both  bitter  and  sweet,  but  not  uneatable,  and  it  is  said  to  be  of 
better  quality  in  China.  From  this  stage  one  small  step  leads  us 
to  such  inferior  peaches  as  are  occasionally  raised  from  seed.  For 
instance,  Mr.  Kivers  sowed  a  number  of  peach-stones  imported  from 
the  United  States,  where  they  are  collected  for  raising  stocks,  and 
some  of  the  trees  raised  by  him  produced  peaches  which  were  very 
like  almonds  in  appearance,  being  small  and  hard,  with  the  pulp 
not  softening  till  very  late  in  the  autumn.  Van  Mons  ^®  also  states 
that  he  once  raised  from  a  peach-stone  a  peach  having  the  aspect 
of  a  wild  tree,  with  fruit  like  that  of  the  almond.  From  inferior 
peaches,  such  as  these  just  described,  we  may  pass  by  small  transi- 
tions, through  clingstones  of  poor  quality,  to  oujr  best  and  most 
melting  kinds.  From  this  gradation,  from  the  cases  of  sudden  varia- 
tion above  recorded,  and  from  the  fact  that  the  peach  has  not  been 
found  wild,  it  seems  to.  me  by  far  the  most  probable  view,  that 

-*  Whether  this  is  the  same  variety  produces  during  successive  years  very 

as    one    lately     mentioned     (*  Gard.  different  kinds  of  fruit. 

Chron.'  1865,  p.  1154)  by  M.  Carri^re  27  Quoted  in  'Gard.  Chron.'  1866, 

under  the  name  of  persica  intermedia^  p.  800. 

I  know  not ;  this  variety  is  said  to  be  ^^  Quoted   m  *  Journal    de  la  Soc. 

intermediate  in  nearly  all  its  charac-  Imp.  d'Horticulture,'  1855,  p.  238. 
ters  between  the  almond  and  peach  ;  it 
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the  })eaeli  is  the  descendant  of  the  almoudj  improTed  and  modified 
in  a  maryellous  tnantier. 

One  fttot,  liowQverj  is  opposed  to  this  conclusion.  A  hybrid 
laifled  by  Knight  from  the  sweet  almond  by  the  pollen  of  the  peacli, 
producod  flowers  with  little  or  no  pollen,  yet  bore  fruit,  having^ 
been  apparently  fertilised  l:>y  a  neighbouring  nectarine.  Another ' 
hybrid,  from  a  sweet  almond  by  the  pollen  of  a  nectarine,  produced 
during  the  first  three  years  imperfect  blossoms,  but  afterwards 
perfect  flowers  with  an  abundance  of  pollen.  If  this  slight  degree 
of  sterility  cannot  be  accoimted  for  by  the  youth  of  the  trees  (and 
this  often  causes  lessened  fertility),  or  by  the  monstrous  state  of 
the  flowers,  or  by  the  conditions  to  wliich  the  trees  were  exposed^ 
these  two  cases  would  afford  a  good  argument  agabst  the  peacl|^| 
being  the  descendant  of  the  almond,  ^H 

Whether  or  not  the  peach  has  proceeded  from  the  almond,  it 
has  certainly  given  rise  to  nectarines,  or  smooUi  peaches,  as  they 
are  called  by  the  French.  Most  of  the  Tarieties,  botk  of  the  peach 
and  nectarine,  reproduce  themselyes  truly  by  seed.  Gallesio  ^  says 
he  has  verified  this  with  respect  to  eight  races  of  the  peach, 
Mr.  Rivers'"  has  given  some  striking  instances  from  his  own 
experience,  and  it  ia  notorious  that  good  pejiches  are  constantly 
raised  in  Horth  America  from  seed-  Many  of  the  American  sub- 
yarieties  come  true  or  nearly  trne  to  their  kind,  such  as  the  white- 
blossom,  several  of  the  yellow-fruited  freestone  peaches,  the  blood 
clingstone,  the  heath,  and  the  lemon  clingatoue.  On  the  other 
hand,  a  clingstone  peach  has  been  known  to  give  rise  to  a  freestone.^^ 
In  England  it  has  been  noticed  that  seedlings  inherit  from  their 
pai-ents  flowers  of  the  same  sixe  and  coloiir.  Some  charaeters, 
however,  contrary  to  what  might  have  been  expected,  often  are 
not  inherited  J  such  as  the  presence  and  form  of  the  glands 
on  the  IbhIvcs.^*  With  respect  to  nectarines,  both  cling  and  free- 
stones -are  known  in  North  America  to  reproduce  themselves  by 
seed.^  In  England  the  new  white  nectarine  was  a  seedling  of  the 
old  white,  and  Mr.  Eivers"  has  recorded  several  similar  casee. 
Prom  this  strong  tendency  to  inheritnnce,  which  both  peach  und 
nectarine  trees  exhibit, — ^from  certain  slight  constitntional  differ- 
ences^^ in  their  nature, — and  from  the  great  ditTerence  in  their 
fruit  both  in  appearance  and  flavonr,  it  is  not  surprising,  notwitb-  , 
standing  that  the  trees  differ  in  no  other  respects  and  cannot  even] 


^  *  Teoria  dtil  la  Ei  prod  uzione  Vege- 
tale/  1816,  p.  as. 

*»  '  Gardeaer'fl  Chrotdcle/  1862,  p. 

**  Mr.  Rivers,  *  Gardener'a  Chron*/ 
1859,  p.  774. 

*^  Downing)  *  The  Fnrits  of  A  me - 
ric<  1345,  pp.  47S,  489,  492,  4G+, 
496-  See  &ho  F.  Mitjhaux,  ^Triircb 
ill   N,  America*  (Eng.   traD!*lat.)j    p* 


^28,  For  fiimikr  cases  In  France  w* 
Godron,  *  Dc  I'Esp^e/  torn.  ii.  p.  97. 

"  Brickell'^j  *  Nat.  Hist,  of  K 
Carolina/  p.  102,  hnd  Dowimig's 
*  Frait  Trees,'  p.  505- 

**  *  Gardener's  Chroiilde/  1862,  n. 
119G. 

^*  The  peaeb  and  oectariae  do  not 
succeed  equally  well  in  the  same  soil? 
sea  Lindlflj'g  *  Horticulture,*  p;  35L 


n 


Chap.  X.  PSAOH  AND  NECTARINE.  361 

be  distinguished,  as  I  am  informed  by  Mr.  Eivors,  whilst  young, 
that  they  have  been  ranked  by  some  authors  as  specifically  distinct 
Gallesio  does  not  doubt  that  they  are  distinct ;  even  Alph.  De  Candolle 
does  not  appear  perfectly  assured  of  their  specific  identity :  and  an 
eminent  botam'st  has  quite  recently  ^^  maintained  that  the  nectarine 
"  probably  constitutes  a  distinct  species." 

Hence  it  may  be  worth  while  to  give  all  the  evidence  on  the 
origin  of  the  nectarine.  The  facts  in  themselves  are  curious,  and 
wiU  hereafter  have  to  be  referred  to  when  the  important  subject 
of  bud-variation  is  discussed.  It  is  asserted'^  that  the  Boston 
nectarine  was  produced  from  a  peach-stone,  and  this  nectarine 
reproduced  itself  by  seed.*®  Mr.  Kivers  states  **  that  from  stones 
of  three  distinct  varieties  of  the  peach  he  raised  three  varieties 
of  nectarine;  and  in  one  of  these  cases  no  nectarine  grew  near 
the  parent  peach-tree.  In  another  instance  Mr.  Rivers  raised  a 
nectarine  from  a  peach,  and  in  the  succeeding  generation  another 
'  nectarine  from  this  nectarine.^®  Other  such  instances  have  been 
communicated  to  me,  but  they  need  not  be  given.  Of  the  converse 
case,  namely,  of  nectarine-stones  yielding  peach-trees  (both  free  and 
clingstones),  we  have  six  imdoubted  instances  recorded  by  Mr. 
Rivers ;  and  in  two  of  these  instances  the  parent  nectarines  had 
been  seedlings  from  other  nectarines.^^ 

With  respect  to  the  more  curious  case  of  full-grown  peach-trees 
suddenly  producing  nectarines  by  bud-variation  (or  sports  as  they 
are  called  by  gardeners),  the  evidence  is  superabundant ;  there  is 
also  good  evidence  of  the  same  tree  producing  both  peaches  and  necta- 
rines, or  half-and-half  fruit ;  by  this  term  I  mean  a  fruit  with  the 
one-half  a  perfect  i)each,  and  the  other  half  a  perfect  nectarine. 

Peter  Collinson  in  1741  recorded  the  first  case  of  a  peach-tree 
producing  a  nectarine,*'*  and  in  1766  he  added  two  other  instances. 
In  the  same  work,  the  editor.  Sir  J.  E.  Smith,  describes  the  more 
remarkable  case  of  a  tree  in  Norfolk  which  usually  bore  both 
perfect  nectarines  and  perfect  peaches;  but  during  two  seasons 
some  of  the  fruit  were  half  and  half  in  nature. 

Mr.  Salisbury  in  1808**  records  six  other  cases  of  peach-trees 
producing  nectarines.  Three  of  the  varieties  are  named ;  viz.,  the 
Alberge,  Belle  Chevreuse,  and  Royal  George.  This  latter  tree  seldom 
fedled  to  produce  both  kinds  of  fruit.  He  gives  another  case  of 
a  half-and-half  fruit. 

At  Radford  in  Devonshire**  a  clingstone  peach,  purchased  as 

»•  Godron,  'Dc  TEspfece/  torn,  ii.,  Chron.,' 1859,  p.  774,  1862,  p.  1195; 

1 859,  p.  97.  1865,  p.  1059 ;  and '  Journal  of  Hort.,* 

»^  *  Transact.  Hort.  Soc.,*  vol.  vi.  p.  1866,  p.  102. 

394.               .  *^  'Correspondence     of    Linnaeus,* 

»»  Downing's  *  Fruit  Trees,'  p.  502.  1821,  pp.  7,  8,  70. 

»*  'Gardener's  Chronicle,*  1862,  p.  "  'Transact.  Hort.  Soc.,'  vol.  i.  p. 

1195.  103. 

**  *  Journal  of  Horticulture,*  Feb.  **  Loudon's     'Gardener's      Mag./ 

5th,  1866,  p.  102.  1826,  vol.  i.  p.  471. 

**  Mr.     Rivers,     in     *  Gardenv's 
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ihjd  Chancellor,  was  planted  in  1815^  and  in  182i,  after  havii>g 
previoustly  produced  peaches  alone,  bore  on  one  branch  twelve 
n0ct4iriiie^ ;  in  1825  tho  samo  branch  yielded  twenty-six  nectarines, 
ami  in  1826  thirty-six  nectarines,  toi?ether  with  eighteen  peaches. 
One  of  tho  peaches  was  almost  as  smooth  on  one  side  iis  a  nectarine. 
The  nectarines  were  as  dark  as,  hut  smaller  than,  the  EIruge. 

At  Beccles  a  Bo^al  George  peach**  produced  a  fruit,  *' three 
ptu'ts  of  it  t>eiDg  j-^cach  and  one  part  nectarine,  quite  distinct  in 
appearance  as  well  as  in  flavour,"  The  lines  of  diYision  were 
longitudinal,  as  represented  in  the  w^oodcut  A  nectarine- tree 
grew  five  yards  from  this  tree* 

Professor  Chapman  states  *^  that  he  has  often  seen  in  Virginia 
very  old  peach-trees  bearing  nectarines. 

A  "writer  in  the  '  Gardener's  Chronicle '  says  that  a  peach-tree 
planted  fifteen  years  preyionsly  *'^  produced  this  yeiir  a  nectai'ine 
between  two  peaches  j  a  nectarine  tree  grew  close  by. 

In  1844*^  a  Vanguard  peach-tree  produced,  in  the  midst  of  its 
ordinary  fruit,  a  single  red  Roman  nectarine. 

Mr*  Calver  is  stated  ^^  to  have  raised  in  the  United  States 
a  seedling  peach  which  produced  a  mixed  crop  of  both  peaches  and 
nectarines. 

Near  Dorking^'' a  branch  of  the  Teton  de  Venus  peach,  which 
reproduces  itself  truly  by  seed,^*  l>ore  its  own  fruit  "  so  rcnmrkablo 
for  its  prominent  point,  and  a  nectarine  rather  smaller  but  well 
formed  and  quite  round." 

The  previous  cases  all  refer  t^  peaches  suddenly  producing 
nectarines,  but  at  Carelew"*^  the  unique  case  occurred,  of  a  nectarine- 
tree,  raised  twenty  years  before  from  seed  and  never  grafted, 
producing  a  fruit  half  peach  and  hatf  nectarine  \  subsequently  bore 
a  perfect  peach. 

To  sura  up  the  foregoing  facts;  we  have  excellent  evidence  of 
peach-stones  producing  nectarine-trees,  and  of  nectarine -stones 
producing  j^each- trees,— of  the  same  tree-bearing  peaches  and 
nectarines,— of  peach-trees  suddenly  producing  by  bud- variation 
nectarines  (such  nectarines  reproducmg  nectarines  by  seed),  as 
weU  as  fruit  in  part  nectarine  and  in  part  peach, — and,  lastly,  of 
one  nectarine- tree  first  bearing  half-and-half  fruit,  aud  subsequently 
true  peaches*  As  the  peach  came  into  existence  before  the  nectarine, 
it  might  have  been  expected  from  the  law  of  reversion  that 
nectarines  would  have  given  birth  by  bud-variation  or  by  saed 
to  peaches,  oftener  than  peaches  to  nectarines ;  but  this  is  by  nio 
means  the  case. 


"  Loadcrtt*:*,     ^GiirJeuer's     Mag.,'  "  '  Phyt-slogist/ voL  iv.  p,  29«*. 

1828,  p*  53,  ^  'Gardener'fi    Chr^u,/    185^,  n. 

«  jbid.,  1830,  p.  597.  :i31. 

*^  '  G^rdenQr'j  Chronicle/  1841,  p.  "  Godron^  *  Dc  I'Esp^ce,*  tom.  ii.  p. 

617,  97, 

^"  *GnrdeDEr'sGhyouidp/  IS44,  p,  ^-  ^Gai'tkner's    Cliroiu/    1356,   p. 

583.  5:U, 
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Two  explanations  have  been  suggested  to  account  for  these 
conversions.  First,  that  the  parent  trees  have  been  in  every  case 
hybrids**  between  the  peach  and  nectarine,  and  have  reverted 
by  bud-variation  or  by  seed  to  one  of  their  pure  parent  forms. 
This  view  in  itself  is  not  very  improbable ;  for  the  Mountaineer 
peach,  which  was  raised  by  Knight  from  the  red  nutmeg-peach 
by  pollen  of  the  violette  h&tive  nectarine,*^  produces  peaches,  but 
these  are  said  sometimes  to  partake  of  the  smoothness  and  flavour 
of  the  nectarine.  But  let  it  be  observed  that  in  the  previous  list 
no  less  than  six  well-known  varieties  and  several  unnamed  vjirietics 
of  the  peach  have  once  suddenly  produced  perfect  nectarines  by 
bud  variation :  and  it  would  be  an  extremely  rash  supposition 
that  all  these  varieties  of  the  peach,  which  have  been  cultivated 
for  years  in  many  districts,  and  which  show  not  a  vestige  of 
a  mixed  parentage,  are,  nevertheless,  hybrids.  A  second  explana- 
tion is,  that  the  fruit  of  the  peach  has  been  directly  affected  by  the 
pollen  of  the  nectarine :  although  this  certainly  is  possible,  it 
cannot  here  apply;  for  we  have  not  a  shadow  of  evidence  that 
a  branch  which  has  borne  fruit  directly  affected  by  foreign  pollen 
is  so  profoundly  modified  as  afterwards  to  produce  buds  which 
continue  to  yield  firuit  of  the  new  and  modified  form.  Now  it 
is  known  that  when  a  bud  on  a  peach-tree  has  once  borne  a  nectarine 
the  same  branch  has  in  several  instances  gone  on  during  successive 
years  producing  nectarines.  The  Carclew  nectarine,  on  the  other 
hand,  first  produced  half-and-half  fruit,  and  subsequently  pure 
peaches.  Hence  we  may  confidently  accept  the  common  view  that 
the  nectarine  is  a  variety  of  the  peach,  which  may  be  produced 
either  by  bud- variation  or  from  seed.  In  the  following  chapter 
many  analogous  cases  of  bud- variation  will  be  given. 

The  varieties  of  the  peach  and  the  nectarine  run  in  parallel  lines. 
In  both  classes  the  kinds  differ  from  each  other  in  the  flesh  of  the 
fruit  being  white,  red,  or  yellow ;  in  being  clingstones'  or  freestones ; 
in  the  flowers  being  large  or  small,  with  certain  other  characteristic 
differences;  and  in  the  leaves  being  serrated  without  glands, 
or  crenated  and  furnished  with  globose  or  reniform  glands.*^  We 
can  hardly  account  for  this  parallelism  by  supposing  that  each 
variety  of  the  nectarine  is  descended  from  a  corresponding  variety 
of  the  i)each ;  for  though  our  nectarines  are  certainly  the  descend- 
ants of  several  kinds  of  i)eaches,  yet  a  large  number  are  the 
descendants  of  other  nectarines,  and  they  vary  so  much  when 
thus  reproduced  that  we  can  scarcely  admit  the  above  explanation. 

The  varieties  of  the  peach  have  largely  increased  in  number 
since  the  Christian  era,  when  from  two  to  five  varieties  were 
known ;  ^  and  the  nectarine  was  unknown.    At  the  present  time, 

"  Alph.  De  Candolle,  *  Olograph.  Hort.  Soc./  1&42,  p.  105. 
Bot.,  p.  886.  *«  Dr.  A.  Targioni-Tozzetti,  *  Jour- 

**  Thompson,  in  Loudon's  *Enc3r-  nal  Hort.  Sec.,*  vol.  ix.  p.  167,     Alph. 

clop,  of  Gardening,' p.  911.  de    Candolle,    *  Geograph.    Bot.,*    p 
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beiides  many  varlGties  gaid  to  exist  in  China,  DowuiBg  describes^- 
in  tlie  United  Statas,  seTenty-nine  native  aad  importM  Yarietit58 
of  the  peach;  and  a  few  years  ago  Lindley"^  enumerated  on© 
hnndred  and  skty-four  varieties  of  the  peaok  and  nectarine  grown 
in  England.  I  have  already  indicated  t£e  chief  jwinta  of  difference 
between  the  several  yarieties.  Nectarines,  even  when  produced 
from  distinct  kinds  of  peaches,  always  possess  their  own  peculiar 
flavour,  and  are  smooth  and  Bmall.  ■  Chngstone  and  freestone 
peaches,  which,  differ  in  the  ripe  flesh  either  firmly  adhering  to 
the  stone,  or  easily  separating  from  it,  also  differ  in  the  cliaracter 
of  the  stone  itself]  that  of  the  freestones  or  melters  being  more 
deeply  fissured,  with  the  aides  of  the  fiasures  smoother  than 
in  chngatones.  In  the  vai-ioas  kinds  the  flowers  differ  not  only 
in  size,  but  in  the  larger  flowers  the  petals  are  differently  shaped, 
more  imbricated,  generally  red  in  the  centre  and  pale  towards 
the  margin :  whereas  in  the  smaller  flowers  tlie  margin  of  the 
petal  are  usually  more  darkly  coloured.  One  variety  bas  nearly 
white  flowers.  The  leaves  arc  more  or  less  serrated,  and  are  either 
destitute  of  glands,  or  have  globose  or  reniform  glands  j"^^  and  some 
few  peaches,  such  as  the  Brugnen,  bear  on  the  same  tree  both 
globular  and  kidney-sliaped  glands.**  According  to  Jiobertson" 
the  trees  with  glandular  leaves  are  hable  to  blister,  but  not  in  any 
great  degree  to  mildew ;  whilst  the  non -glandular  trees  are  more 
subject  to  curl,  to  mildew,  and  to  the  attacks  of  aphides.  The 
varieties  differ  in  the  period  of  their  maturity,  in  the  fruit  keeping 
well,  and  in  hardiness, — ^the  latter  circumstance  being  especially 
attended  to  in  the  United  States,  Certain  varieties,  such  as  the 
Bellegarde,  stand  forcing  in  bot-houses  better  than  other  varieties. 
The  flat-peacli  of  China  is  the  most  remarkable  of  all  the  varieties ; 
it  is  BO  much  depressed  towards  the  summit,  that  the  stone  is  here 
covered  only  by  roughened  skin  and  not  by  a  fleshy  lajer.*^ 
Another  Chinese  variety,  called  the  Honey-peacb,  is  renoarkable 
from  the  fruit  terminating  in  a  long  sharp  point;  its  leaves  are 
glandless  and  widely  dentate."^  The  Emperor  of  Bussia  peack 
is  a  third  singular  variety,  having  deeply  double-serrated  leaves ; 
the  fruit  is  deeply  cleft  with  one-half  projecting  considerably 
beyond  the  other:  it  originated  in  America,  and  its  seedlings 
inherit  si  miliar  leaves.*^ 

The  peach  has  also  produced  in  China  a  small  class  of  ire© 
valued  for  ornament,  namely  the  donble-flowered  j  of  tbesej  five 


*'  *  Transact.  Hwt*  Soc*/  voK  v.  p. 
554,  See  als&Carriferej  '■  Description  et 
Class,  dfis  Varietes  ci«  Pfeher^** 

*'  *  Loudon*fl '  Eiaydop.  of  Garden- 
ing,' p.  007. 

*"  M.  Ciirrifere,  in  *  Gar4.  Chroa./ 
1865,  p.  1154.     ■ 

e*  *  Transact.  Hurt.  Soc./  voL  ili. 
p.  333.  See  also '  Gardener's  Chrotiiole/ 


1365,  p.  271,  to  ^rae  effect.  Also 
*  .TouToal  of  HyrLkuJture/Scpt.  *26thj 
I8ti5,  p.  254. 

*^  *  Transact.  Hort.  Soc/  voL  ir.  p. 
512. 

^  '  Jonrnnl  of  Horticultttre,*  SepU 

8th,  1853,  p.  lae. 

*^  *  Transact.  Hort.  Soc./  ToL  Ti. 
p.  412. 
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varieties  are  now  known  in  England,  varying  from  pure  white, 
through  rose,  to  intense  crimson.**  One  of  these  varieties,  called 
the  camellia-flowered,  bears  flowers  above  2i  inches  in  diameter, 
whilst  those  of  the  fruit-bearing  kinds  do  not  at  most  exceed  li 
inch  in  diameter.  The  flowers  of  the  double-flowered  peaches  have 
the  singular  property®*  of  frequently  producing  double  or  treble 
fruit.  Finally,  there  is  good  reason  to  believe  that  the  peach  is  an 
almond  profoundly  modified;  but  whatever  its  origin  may  have 
been,  there  can  be  no  doubt  that  it  has  yielded  during  the  last 
eighteen  centuries  many  varieties,  some  of  them  strongly  chai-ac- 
terised,  belonging  both  to  the  nectarine  and  peach  form. 

Apricot  (Prunus  armeniaca), — It  is  commonly  admitted  that  this 
tree  is  descended  from  a  single  species,  now  found  wild  in  the 
Caucasian  region.®*  On  this  view  the  varieties  deserve  notice, 
because  they  illustrate  differences  supposed  by  some  botanists  to 
be  of  specific  value  in  the  almond  and  plum.  The  best  monograph 
on  the  apricot  is  by  Mr.  Thompson,*^  who  describes  seventeen 
varieties.  We  have  seen  that  peaches  and  nectarines  vary  in  a 
strictly  parallel  manner ;  and  in  the  apricot,  which  forms  a  closely 
allied  genus,  we  again  meet  with  variations  analogous  to  those  of 
the  peach,  as  well  as  to  those  of  the  plum.  The  varieties  differ 
considerably  in  the  shape  of  their  leaves,  which  are  either  serrated 
or  crenated,  sometimes  with  ear  like  appendages  at  their  bases, 
and  sometimes  with  "glands  on  the  petioles.  The  flowers  are 
generally  alike,  but  are  small  in  the  Masculine.  The  fruit  varies 
much  in  size,  shape,  and  in  having  the  suture  little  pronounced 
or  absent;  in  the  skin  being  smooth,  or  downy,  as  in  the  orange- 
apricot;  and  in  the  flesh  clinging  to  the  stone,  as  in  the  last- 
mentioned  kind,  or  in  readily  separating  from  it,  as  in  the 
Turkey-apricot.  In  all  these  differences  we  see  the  closest  analogy 
with  the  varieties  of  the  peach  and  nectarine.  In  the  stone  wo 
have  more  important  differences,  and  these  in  the  case  of  the  plum 
have  been  esteemed  of  specific  value :  in  some  apricots  the  stone  is 
almost  spherical,  in  others  much  flattened,  being  either  sharp  in 
front  or  blunt  at  both  ends,  sometimes  channelled  along  the  back, 
or  witii  a  sharp  ridge  along  both  margins.  In  the  Moorpark,  and 
generally  in  the  Hemskirke,  the  stone  presents  a  singular  character 
in  being  perforated,  with  a  bundle  of  fibres  passing  through  the 
perforation  from  end  to  end.  The  most  constant  and  important 
character,  according  to  Thompson,  is  whether  the  kernel  is  bitter 
or  sweet :  yet  in  this  respect  we  have  a  graduated  difference,  for 
the  kernel  is  very  bitter  in  Shipley's  apricot;  in  the  Hemskirke 
less  bitter  than  in  some  other  kinds ;  slightly  bitter  in  the  Eoyal ; 
and  "  sweet  like  a  hazel-nut "  in  the  Breda,  Angoumois,  and  others. 

"  *  Gardener's  Chronicle,*  1857,  p.  Bot.,*  p.  879. 

216.  «^  *  Transact.     Hort.     Soc*     (2nd 

•*  'Journal  of  Hort.  Soc.,*  vol.  ii.  series),  vol.  i.  1835,  p.  56.     Sec  also 

p.  283.  *  Cat.  of  Fruit  in  Garden  of  Hort.  Soc.,* 

"   Alph.  de  Candolle,  *  Geograph.  3rd  edit.  1842. 
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In  the  ease  of  the  ahnoud,  bittemess  has  been  thought  by  some^ 
high  authorities  to  indicate  specific  difference. 

In  K,  Amerioa  the  Beman  apricot  endures  "  cold  and  nnfavour- 
able  situations^  ivhcre  no  other  sort,  except  the  Masculine,  will 
sncceed;  and  its  blossams  bear  quite  a  seTere  frost  without 
injury."  ^  According  to  Mr.  Rivers/*  seedling  apricots  deviate  but 
little  from  the  character  of  their  raco :  in  Prance  tbe  Alberge  is 
constantly  reproduced  from  seed  with  hut  little  yariation.  In 
Ladakh,  according  to  Moore roft/^  ten  Tarieties  of  the  apricot,  Tery 
different  from  each  other,  are  cultivated,  and  all  are  raised  from 
peed  J  excepting  one,  which  is  budded* 

Fhims  {Pritnm  iusiliti(i).—FoTmQT]j  the  eloe,  P.  spinosa^  was 
thought  to  be  tho  parent  of  all  our  plums ;  but  new  this  honour  is 


Fir,  41— Flum  Stones,  ti|  tiAtoml  the,  viewed  luter&Hf.    1.  Biillof^  Plum,    %  Sbmosliim  ] 
namson*    3.  Blue  Gage.    4.  Orleiiua.    s.  Elv^.    &.  Dcnyer'fl  Victoria.    7,  DlAmood, 

very  eemmoTiIy  accorded  to  P,  iu^iiiWa  or  the  bullacej  which  is  I 
found  wild  in  the  Caucasus  and  N,- Western  India,  and  is  natural- 
ised in  En  gland  J'  It  is  not  at  all  improbable^  in  accordance  witb 
some  observatioQS  made  liy  Mr.  EiTers,"^^  that  both  these  forms, 
which  some  botani&ta  rank  as  a  single  species,  may  be  the  part^nts 
of  our  domesticated  plums.  Another  supposed  parent-form,  the 
P,  doM^sU'mj  is  said  to  l^e  found  wild  in  tbe  region  of  the  Caucasus, 


«*  EtewDinf ,  *  The  Tvmta  of  Amo- 
rkV  1B45,  p.  157  :  with  respect  to 
the  Alberge  apricot  in  France,  see  p^ 
153. 

*"*  *  Gardener's  ChroDicK*  1363,  p. 
364. 

^*  '  TraT^ek  In  the  IIImaluFan  Frci- 


vfnces,'  yol  I  1841,  p.  295, 

^^  Se^  an  e^tcellent  discu^tan  nil 
this  subject  in  Hevvett  C.  Wntwn'i 
■  Cybele  Britanaica,*  vol.  iv,  p.  ga 

'^  *  GarJcner*s  Chronicle,'  18S5,  p. 
27. 
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GMron  remarks  ^'  that  the  cultivated  varieties  may  be  divided  into 
two  main  groups,  which  he  supposes  to  be  descended  from  two 
aboriginal  stocks;  namely,  those  with  oblong  fruit  and  stones 
pointed  at  both  ends,  having  narrow  separate  petals  and  upright 
branches ;  and  those  with  rounded  fruit,  with  stones  blunt  at  both 
ends,  with  rounded  petals  and  spreading  branches.  From  what 
we  know  of  the  variability  of  the  flowers  in  the  peach  and  of  the 
diversified  manner  of  growth  in  our  various  fruit-trees,  it  is  difficult 
to  lay  much  weight  on  these  latter  characters.  With  respect  to 
the  shape  of  the  fruit,  we  have  conclusive  evidence  that  it  is 
extremely  variable :  Downing  "^^  gives  outlines  of  the  plums  of  two 
seedlings,  namely,  the  red  and  imperial  gages,  raised  from  the 
greengage ;  and  the  fruit  of  both  is  more  elongated  than  that  of  the 
greengage.  The  latter  has  a  very  blunt  broad  stone,  whereas  the 
stone  of  the  imperial  gage  is  "oval  and  pointed  at  both  ends." 
These  trees  also  dilier  in  their  manner  of  growth :  "  the  greengage 
is  a  very  short-jointed,  slow-growing  tree,  of  spreading  and  rather 
dwarfish  habit ; "  whilst  its  offspring,  the  imperial  gage,  "  grows 
freely  and  rises  rapidly,  and  has  long  dark  shoots."  The  famous 
Washington  plum  bears  a  globular  fruit,  but  its  offspring,  the 
emerald  drop,  is  nearly  as  much  elongated  as  the  most  elongated 
plum  figured  by  Downing,  namely.  Manning's  prune.  I  have  made 
a  small  collection  of  the  stones  of  twenty-five  kinds,  and  they 
graduate  in  shape  from  the  bluntest  into  the  sharpest  kinds.  As 
characters  derived  from  seeds  are  generally  of  high  systematic 
importance,  I  have  thought  it  worth  while  to  give  drawings  of  the 
most  distinct  kinds  in  my  small  collection ;  and  they  may  be  seen 
to  differ  in  a  surprising  manner  in  size,  outline,  thickness,  promi- 
nence of  the  ridges,  and  state  of  surface.  It  deserves  notice  that 
the  shape  of  the  stone  is  not  always  strictly  correlated  with  that  of 
the  fruit :  thus  the  Washington  plum  is  spherical  and  depressed  at 
the  pole,  with  a  somewhat  elongated  stone,  whilst  the  fruit  of 
the  Goliath  is  more  elongated,  but  the  stone  less  so,  than  in  the 
Washington,  Again,  Denyer's  Victoria  and  Goliath  bear  fruit 
closely  resembling  each  other,  but  their  stones  are  widely  different. 
On  the  other  hand,  the  Harvest  and  Black  Margate  plums  are  very 
dissimilar,  yet  include  closely  similar  stones. 

The  varieties  of  the  plum  are  numerous,  and  differ  greatly  in 
size,  shape,  quality,  and  colour, — being  bright  yellow,  green,  almost 
white,  blue,  purple,  or  red.  There  are  some  curious  varieties,  such 
as  the  double  or  Siamese,  and  the  Stoneless  plum :  in  the  latter  the 


'»*Del'Espfece,*tom.ii.  p.  94.     On  278,    284,    310,   314.      Mr.    Risers 

the  parentage  of  our  plums,  see  also  raised   ('Gard.  Chron.,*  1863,  p.  27) 

Alph.  De  Candolle,  *  Geograph.  Bot.,'  from  the  Prune-peche,  which    bears 

p.  878.    Also  Targioni-Tozzetti,  *Jour-  large,    round,    red   plums   on   stout, 

nal  Hort.  Soc.,*  vol.  ix.  p.  164.     Also  robust  shoots,  a  seedling  which  bears 

Babington,  '  Manual  of  Brit.  Botany,'  oval,  smaller  fruit  on  shoots  that  are 

1851,  p.  87.  so  slender  as  to  be  almost  pendulous. 

^*  *  Fruits  of  America,'  pp.   270, 


FRUITS: 


OUAF,  X. 


Icerncl  lies  m  a  roomy  cavity  surrounded  only  bj  the  pulp.  Tho 
climate  of  North  America  appears  to  be  sinpjularly  favourable  for 
the  production  of  new  «aiid  good  varieties ;  Downiiig  describes  no 
less  than  forty,  of  which  seven  of  first-rate  quality  have  l>een 
recently  introduced  info  England."  Varieties  occasionally  arise 
having"  an  innate  adaptation  for  certain  soils,  almost  as  strongly 
pronounced  as  irith  natural  species  growing  on  the  most  distinct 
geological  formations ;  thus  in  America  the  imperial  gage,  differently 
from  almost  all  other  kinds,  "  is  peculiarly  fitt.etl  for  dr^  light  soils 
where  many  sorts  drop  their  fruitj"  whereas  on  rich  heavy  soils  the 
fruit  is  often  insipid.^^  My  father  could  never  snccecd  in  maMng 
the  Wine- Sour  yield  even  a  moderate  crop  in  a  &tndy  orchard  near 
Shrewsbury,  whilst  in  some  parts  of  the  same  county  and  in  its 
native  Yorkshire  it  Ijears  abundantly :  one  of  my  relations  also 
repeatedly  tried  in  vain  to  grow  this  variety  in  a  sandy  district  ia 
Staffordshire, 

Mr.  Eivers  has  given  "^  a  number  of  interesting  facts,  showing 
how  truly  many  varieties  can  he  propagated  by  seed  He  sowed 
the  stones  of  twenty  bushels  of  the  greengage  for  the  sake  of  raking  ] 
stocks,  and  closely  observed  the  seedlings;  all  had  the  smooth  shoots,  I 
the  prominent  buds,  and  the  glossy  leaves  of  the  greengage,  but  the 
greater  number  had  smaller  leaves  and  thorns."  There  are  two 
kinds  of  damson,  one  the  Shropshire  with  downy  shoots,  and  the 
other  the  Kentish  with  smooth  shoots,  and  these  differ  but  slightly 
in  any  other  respect :  Mr,  Bivers  sowed  soTue  bushels  of  the  Kentish 
damson,  and  all  the  seedlings  had  smooth  shoots,  but  in  some 
the  fruit  was  oval,  in  others  round  or  ronndish,  and  in  a  few  the 
fruit  was  small,  and,  except  in  being  sweet,  closely  resembled  that 
of  tho  wild  sloe.  Mr.  Eivers  gives  several  other  striking  instances 
of  inheritance :  thus,  he  ratted  eighty  thousand  seedlings  from  the 
common  German  Qnetsche  plum,  and  "not  one  could  be  fouad 
vary ing  i  n  t he  1  ea  s t  J  u  f ol  iago  or  hahi  t, "  Simi  1  ar  facts  were  obaer ved 
with  the  Petite  Mirabelle  jjhini,  yet  this  latter  kind  (as  well  as  the 
Quetscbe)  is  known  to  have  yielded  some  well-estabUshed  Tarietios; 
but,  as  Mr.  Rivers  remarks,  they  ail  belong  to  the  sanie  group  with 
the  Mirabelle.  i 

Oherriea  (Frunus  cerasuSj  avium,  &c,). — Botarnists  believe  that  our 
cultivated  cherries  are  descended  from  one,  two,  four,  or  even  more 
wild  stocks/^    That  there  must  be  at  least  two  parent  fipecies  we  I 
may  infer  from  the  sterility  of  twenty  hybrids  raised  by  Mr.  Knight  ' 
from  the  morel lo  fertilized  by  pollen  of  the  Elton  chejry ;  for  these 
hybrids  produced  in  all  only  five  cherries,  and  one  alone  of  these 
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*  OflTdener'fi  Chrmkle,"  1855,  p. 


'«  EbwDiPg's  '  Fruit  Trees/  p.  27S. 

•'  'GaTde  tier's  ChToniele/  1863,  p, 
27.  S.igepet,  in  his  '  Poraologie  Phys,/ 
p.  34S,  enamerates  five  kiods  ivhich 
«sria  ba  propagated  in  France  by  seed  : 


see  also  DowDinsr's  *Fniit   Trefla   of 
America,'  p.  305,' 312,  &c, 

''  Compare     Aiph.     De    CaatioHe^ 
*  Geography  Bot*,'  py    877 ;  Benthxm 
andTargioni-TozzeUi,iii  *  Hort.  Joi;r-  ' 
nal/    vol.    ii:.  p.   W&  ;  Godtoo,   *  De 
I'Esp^e,*  torn,  ii.  p.  92, 
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^ntained  a  seed.'''  Mr.  Thompson*'  has  classified  the  yarielies  in 
an  apparently  natural  method  m  two  main  groups  by  characters 
taken  from  the  flowers,  fruit,  and  leaves ;  but  some  varieties  which 
stand  widely  separate  in  this  classification  are  quite  fertile  when 
crossed*  thus  Knight's  Early  Black  cherries  is  the  product  of  a  cross 
between  two  snch  kinds. 

Mr.  Knight  states  that  seedling  cherries  are  more  variable  than 
those  of  any  other  fruit-tree.**  In  the  Catalogue  of  the  Horticultural 
Society  for  1842,  eighty  varieties  are  enumerated.  Some  varieties 
present  singular  characters :  thus,  the  flower  of  the  Cluster  cherry 
includes  as  many  as  twelve  pistils,  of  which  the  majority  abort ;  and 
they  are  said  generally  to  produce  from  two  to  five  or  six  cherries 
aggregated  together  and  borne  on  a  single  peduncle.  In  the  Eatafia 
cherry  several  flower-peduncles  arise  from  a  common  peduncle, 
upwards  of  an  inch  in  length.  The  fruit  of  Gascoigne's  Heart  has 
its  apex  produced  into  a  globule  or  drop ;  that  of  the  white  Hunga- 
rian Gean  has  almost  transparent  flesh.  The  Flemish  cherry  is  "  a 
very  odd-looking  fruit,"  much  flattened  at  the  summit  and  base, 
with  the  latter  deeply  furrowed,  and  borne  on  a  stout,  very  short 
footstalk.  In  the  Kentish  cherry  the  stone  adheres  so  firmly  to  the 
footstalk,  that  it  could  be  drawn  out  of  the  flesh ;  and  this  renders 
the  fruit  well  fitted  for  drying.  The  Tobacco-leaved  cherry,  accord- 
ing to  Sageret  and  Thompson,  produces  gigantic  leaves,  more  than 
a  foot  and  sometimes  even  eighteen  inches  in  length,  and  half  a  foot 
in  breadth.  The  weeping  cherry,  on  the  other  hand,  is  valuable 
only  as  an  ornament,  and,  according  to  Downing,  is  "  a  charming 
little  tree,  with  slender,  weeping  branches,  clothed  with  small,  almost 
myrtle-like  foliage."    There  is  also  a  peach-leaved  variety. 

Sageret  describes  a  remarkable  variety,  h  griottier  de  la  Toussaint, 
which  bears  at  the  same  time,  even  as  late  as  September,  flowers  and 
fruit  of  all  degrees  of  maturity.  The  fruit,  which  is  of  inferior 
quality,  is  borne  on  long,  very  thin  footstalks.  But  the  extraordinary 
statement  is  made  that  all  the  leaf-bearing  shoots  spring  from  old 
flower-buds.  Lastly,  there  is  an  important  physiological  distinction 
between  those  kinds  of  cherries  which  bear  fruit  on  young  or  on  old 
wood ;  but  Sageret  positively  asserts  that  a  Bigarreau  in  his  garden 
bore  fruit  on  wood  of  both  ages.®^ 

Apple  (Pyrus  malus). — The  one  source  of  doubt  felt  by  botanists 
with  respect  to  the  parentage  of  the  apple  is  whether,  besides  P. 
malus,  two  or  three  other  closely  allied  wild  forms,  namely,  P.  dcerha 
and  prcecox  or  paradisiaca,  do  not  deserve  to  be  ranked  as  distinct 


'"  'Transact.  Hort.  Soc.,*  vol.  v.,  Thompson,  in  *Hort.   Transact,*  see 

1824,  p.  595.  above;  Sageret 's   *Pomologie  Phys.,' 

"  Ibid.,  second  series,  vol.  i.,  1835,  1830,  pp.  358,  364,  367,  379 ;  *  Cata- 

p.  248.  logue    of  the  Fruit  in    the    Garden 

•»  Ibid.,  vol.  ii.  p.  138.  of  Hort.    Soc./   1842,    pp.    57,   60  ; 

•*  These    several    statements    are  Downing,  'The  Fruits  of  America, 

taken  from  the  four  following  works,  1845,  pp.  189,  195,  200. 
which  may,  I  believe,  be    trusted: 
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epeeies.  The  P-  pr<Ecox  is  eopposed  by  some  authors^  io  be  the 
parent  of  the  dwarf  paradise  stock,  which,  owing  to  the  fibrous  root* 
not  penetrating  deeply  into  the  ground,  ia  so  largely  used  for 
grafting ;  h\it  the  paradise  stiX^ka,  it  is  asserted/*  cannot  be  propa- 
gated true  by  seed.  The  cuminon.  wild  crab  varies  eon&iderably  in 
England ;  but  many  of  the  varieties  are  believed  to  be  escaped 
eeedliBgs.^^  Every  one  knows  tke  great  difference  in  the  maimer 
of  growth^  in  the  foliagej  flowers,  and  especially  in  the  fniit^  between 
the  almost  innumerable  varieties  of  the  apple*  The  pips  or  seeds 
(as  I  know  by  comparison)  likewise  differ  considerably  in  shape, 
size,  and  colour.  Tlie  fruit  is  adapted  for  eating  or  for  cooking  in 
"various  ways,  and  ketps  for  only  a  few  weeks  or  for  nearly  two 
years*  Some  few  kinds  have  the  fruit  covered  with  a  powdery 
Eeeretion,  called  bloom,  like  that  on  plums;  and  *4i  is  extremely 
remarkable  that  this  occiu-a  almost  exclusively  among  varieties 
cultivated  in  Russia.'' ^^  Another  Kussian  apple,  the  white  Astracan, 
possesses  the  singular  property  of  tsecoming  transparent,  when  ripe, 
like  some  sorts  of  crabs*  The  apt  e'toile  has  five  prominent  ridges, 
hence  its  name ;  the  ajj*  noir  is  nearly  black ;  the  twin  cluitcr  pippin 
often  bears  fruit  joined  in  pairs**"^  The  trees  of  the  eeveral  8ort« 
differ  greatly  in  their  periods  of  leafing  and  flowering;  in  my 
orchard  the  Court  Feudu  Flat  produces  leaves  so  late,  that  during 
several  springs  I  thought  that  it  was  dead.  The  TiflSn  apple 
scarcely  bears  a  leaf  when  in  full  bloom ;  the  Cornish  crab,  on  the 
other  hand,  bears  so  many  leaves  at  this  period  that  the  flowers 
can  hardly  be  seen.**  In  some  kinds  the  firuifc  ripens  in  mid- 
summer; in  others,  late  in  the  autumn*  These  several  differences 
in  leafing,  flowering,  and  fruiting,  are  not  at  all  necessarily  cor- 
related ;  tori  as  Andrew  Knight  has  remarked,^''  no  one  can  judge 
from  the  early  flowering  of  a  new  seedling,  or  from  the  early 
shedding  or  change  of  colour  of  the  leaves^  whether  it  will  mature 
its  fruit  early  in  the  season. 

The  varieties  differ  greatly  in  constitution.     It  is  notorious  that 
ouj  summers  are  not  hot  enough  for  the  Newtown  Pippin,"  which 
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*^  Mr.  Lowe  £tntes  in  hh  *  Flora  of 
Madeira'  (quoted  in  *  Gnrd.  ChrotiK^ 
1B62,  p.  2l5)tKat  the  F.jiUiim,  with 
its  nearly  sessile  fruit,  raagea  farther 
south  than  the  lowg-stalkeij  P.  «c^ia, 
which  is  entirely  £ili£^ent  in  Madeira^ 
the  Canaries^  aod  appiirently  in  ?or- 
iugal.  This  fact  i^upporta  the  belief 
thnt  these  two  frjnns  desfrv'e  to  be 
calleJ  speoie?,  Bttt  tbe  characters 
&eparat|cig  th«ni  are  of  slight  import- 
anccj  and  qf  a  kind  known  to  vary  in 
other  cultivated  fruit-trees. 

"  j&fl'Journ.  of  Hort.  Tour^  by 
Deputation    of  the  Caledotiiati  Hai  t,  ^ 


8oc.,M823,p.  459. 

*^  H.  C.  Watson,  'Cybele  Britan- 
niea,'  voL  L  p.  ^34* 

*«  Loudon's  *  Gardener's  Wag,,' Tol. 
yU  1S30,  p.  S3, 

"  St'<j  *  Catalogue  of  Fruit  ia  Gar- 
den of  Hort.  Soe.,'  1842,  aod 
Dow  nine's  '  American  Fruit  Tree*/ 

^*  Loudon's  '  Gardener'^  Magazine,' 
Tol  i\\,  1828,  p.  112. 

*^  *  Th&  Culture  of  the  Apple/  p. 
43.  V;m  ;RIciiis  maked  the  same  reuiark 
on  tkc  pear,  *Arbras  Fruitier*/  tom, 
ii.,  1336.,  p.  414. 

"  Littdley'a  *  Horticulture/  p.  llfl 
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is  the  glory  of  the  orchards  near  New  York:  and  so  it  is  with 
several  varieties  which  we  have  imported  from  the  CJontinent.  On 
the  other  hand,  our  Court  of  Wick  succeeds  well  under  the  severe 
climate  of  Canada.  The  CalvUh  rouge  de  Micoud  occasionally  bears 
two  crops  during  the  same  year.  The  Burr  Knot  is  covered  with 
small  excrescences,  which  emit  roots  so  readily  that  a  branch  with 
blossom-buds  may  be  ptuck  in  the  ground,  and  will  root  and  bear  a 
few  fruit  even  during  the  first  year.*^  Mr.  Eivers  has  recently 
described**  some  seedlings  valuable  from  their  roots  running  near 
the  surface.  One  of  these  seedlings  was  remarkable  from  its 
extremely  dwarfed  size,  "forming  itself  into  a  bush  only  a  few 
inches  in  height.*'  Many  varieties  are  particularly  liable  to  canker 
in  certain  soils.  But  perhaps  the  strangest  constitutional  peculiarity 
is  that  the  Winter  Majetin  is  not  attacked  by  the  mealy  bug  or 
coccus;  Lindley**  states  that  in  an  orchard  in  Norfolk  infested 
with  these  insects  the  Majetin  was  quite  free,  though  the  stock  on 
which  it  was  grafted  was  affected :  Knight  makes  a  similar  state- 
ment with  respect  to  a  cider  apple,  and  adds  that  he  only  once 
saw  these  insects  just  above  the  stock,  but  that  three  days  after- 
wards they  entirely  disappeared ;  this  apple,  however,  was  raised 
firom  a  cross  between  the  Golden  Harvey  and  the  Siberian  Crab; 
and  the  latter,  I  believe,  is  considered  by  some  authors  as  specific- 
ally distinct. 

The  famous  St.  Valery  apple  must  not  be  passed  over ;  the  flower 
has  a  double  calyx  with  ten  divisions,  and  fourteen  styles  sur- 
mounted by  conspicuous  oblique  stigmas,  but  is  destitute  of  stamens 
or  corolla.  The  fruit  is  constricted  round  the  middle,  and  is  formed 
of  five  seed-cells,  surmounted  by  nine  other  cells.®^     Not  being 


See  also  Knight  on  tbe  Apple-Tree,  in  New  Zealand  Institute,'  vol.  iv.,  1871, 

'Transact,  of  Hort.  Soc.,'  vol.  vi.  p.  229.  p.  431)  raised  seedlings  of  the  Siberian 

•*  *  Transact.   Hort.  Soc.,*   vol.   i.  Bitter  Sweet  for  stocks,  and  he  found 

1812,  p.  120.  barely  one  per  cent,  of  them  attacked 

•*  *  Journal  of  Horticulture,*  March  by  the  coccus.     Kiley  shows  ('  Fifth 

I3th,  1866,  p.  194.  Report  on  Insects  of  Missouri,*  1 873,  p. 

»»  *  Transact.  Hort.  Soc.,'  vol.  iv.  p.  87)  that  in  the  United  States  some 
68.  For  Knight's  case,  see  vol.  vi.  p.  varieties  of  apples  are  highly  attrac- 
547.  When  the  coccus  first  appeared  tive  to  the  coccus  and  others  very 
in  this  country,  it  is  said  (vol.  ii.  p.  little  so.  Turning  to  a  very  different 
163)  that  it  was  more  injurious  to  pest,  namely,  the  caterpillar  of  a 
crab-stocks  than  to  the  apples  grafted  moth  {Carpocapsa  pomonella),  Walsh 
on  them.  The  Majetin  apple  has  been  affirms  (*  The  American  Entomologist,* 
foundequally  free  of  the  coccus  at  Mel-  April,  1869,  p.  160)  that  the  maiden- 
bourne  in  Australia  (^Gard.  Chron.'  blush  *' is  entirely  exempt  from 
1871,  p.  106.">).  The  wood  of  this  appL -worms."  So,  it  is  said,  are 
tree  has  been  there  analysed,  and  it  is  some  few  other  varieties;  whereas 
said  (but  the  fact  seems  a  strange  one)  others  are  "peculiarly  subject  to 
that  its  ash  contained  over  50  j  er  the  attav  ks  of  this  little  pest." 
cent,  of  lime,  while  that  of  the  crab  •*  *  Mem.  de  la  Sic.  Linn.de  Paris/ 
exhibited  not  quite  23  per  cent.  tom.  iii.,  1825,  p.  164;  and  Seringc, 
In   Tasmania  Mr.  Wade  ('Transact.  *  Bulletin  Bot.'  1830,  p.  117. 
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prodckd  with  stamens,  tlie  tree  requires  artificial  fertilisation ;  a= 
the  R:irls  of  St.  Valery  annually  ga  to  '^f^dre  se^  pomrties"  ea 
marking  her  own  fruit  with  a  ribbon;  and  as  diflferenb  pollen  it' 
need  the  fruit  differs,  and  we  here  hare  an  inatjinee  of  the  direct 
action  of  foreign  jjollen  on  the  mother  plant  These  monstrouji 
apples  include,  as  we  have  seen,  fourteen  seed-cells;  the  pigeon- 
apple/^  op  the  other  hand,  has  only  four,  jnsteiid  of,  as  with  all 
oonimon  apples^  five  cells;  and  this  certainly  is  a  remarkable 
difference. 

In  the  catalogue  of  apples  published  in  1842  by  the  Horticultural 
Society,  897  yarioti^  are  enumerated  j  hut  the  differences  between 
most  of  them  are  of  comparatively  little  interest,  as  they  are  ni 
strictly  inherits.  No  one  can  raise,  for  instance^  from  the  seed 
the  Hiliston  Pippin,  a  tree  of  the  same  kind  ;  and  it  is  said  that  the 
"  Sister  Ribston  Pippin  "  was  a  white  serai- transparent,  sour-flashed 
ai>ple,  or  rather  large  crab.**  Yet  it  was  a  mistake  to  suppose  that 
with  most  varieties  the  characters  are  not  to  a  certain  extent 
inherited.  In  two  lots  of  seedlings  raised  from  two  w«il-marked 
kinds,  many  worthless  crab  like  seedlings  will  appear*,  hut  it  is  now 
known  that  the  two  lota  not  only  usually  differ  from  each  other,  but 
resemble  to  a  certain  extent  their  parents.  We  see  this  indtsed  in 
the  several  sub-groups  of  Eiissetts,  Sweetings,  Codlins,  Pearmains^ 
Reiuettes,  &c.,''  which  are  all  believed,  and  raany  are  knowu^  to  be 
descended  from  other  varieties  bearing  the  same  names, 

Fmrs  {Pi/rm  c{fmmum$). — I  need  say  little  on  this  fruit,  which 
varies  much  in  the  wild  state,  and  to  an  extraordinary  degree  when 
cultivated,  in  its  fruit,  flowers,  and  foHage.  One  of  the  moit 
celebrated  botanists  in  Europe.  M.  Decaisne,  baa  carefully  studied 
the  many  varieties  ^*^  altliough  he  formerly  believed  that  they  were 
derived  from  more  than  one  species,  he  now  thinks  that  all  tvelong 
to  one.  He  has  arrived  at  this  conclusion  from  finding  in  the 
several  varieties  a  perfect  gradation  between  the  most  extreme 
characters ;  so  perfect  is  this  gnidatioa  that  he  maintains  it  to  be 
impossible  to  classify  the  varieties  by  any  natural  method-  M. 
Decaisne  raised  many  seedhngs  from  four  distinct  kinds,  and  has 
carefidly  recorded  the  variations  in  each*  Notwithstanding  ttus 
extreme  degree  of  variability,  it  is  now  positively  known  that  many 
kinds  reproduce  by  seed  the  lending  characters  of  their  raot?.** 

Strawberries  (Fragariay—Thisi  fruit  is  remarkable  on  accoun 
of  the  number  of  species  which  have  been  ctiltivated,  and  from 


0|H 

he^ 


•^  '  Gardener*ii  Chronieki'  18  tS,  p. 
2-1, 

"  K.  ThompsoB,  m  *  Gardener's 
Chrrtm/  1850,  p.  733. 

*'  ^geret,  ^  Pomologie  Physipln- 
gique,*  1830,  p.  263*  Downing's 
*Fi-uit  Trei?,'  pp.  130,  134,  139,  &c. 
rjiuiicni*8  *■  CfardHHer's  Mug./  vol.  viii. 
[K  317.     Alexis  Jordan,  *  l*e  rOngine 


des  di verses  Variety/  ia  *  Mem,  d« 
rAcad,  Imp.  de  Lyott,*  tAm.  ii.,  I&f53^| 
pp.  95,  114.     *  Gardeaer  s  Chronicle,' 
185'),  pp.  774,  788. 
"  'ComptBs    Real  us/    Jaly    6th, 

"  *  Gardener's  Ch ronii-le,'  I85fl, 
8'^;   1857,  p.  S20;  1863,  p.  II&5. 
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their  rapid  improvement  within  the  last  fifty  or  sixty  years.  Let 
any  one  compare  the  fruit  of  one  of  the  largest  varieties  exhibited 
at  our  Shows  with  that  of  the  wild  wood  strawberry,  or,  which 
will  be  a  fairer  comparison,  with  the  somewhat  larger  fruit  of  the 
wild  American  Virginian  Strawberry,  and  he  will  see  what  prodigies 
horticulture  has  effected.^**  The  number  of  varieties  has  likewise 
increased  in  a  surprisingly  rapid  manner.  Only  three  kinds  were 
known  in  France,  in  1746,  where  this  fruit  was  early  cultivated. 
In  1766  five  species  had  been  introduced,  the  same  which  are  now 
cultivated,  but  only  five  varieties  of  Fragaria  vesca,  with  some 
sub-varieties,  had  been  produced.  At  the  present  day  the  varieties 
of  the  several  species  are  almost  innumerable.  The  species  consist 
of,  firstly,  the  wood  or  Alpine  cultivated  strawberries,  descended 
from  F.  vesca,  a  native  of  Europe  and  of  North  America.  There 
are  eight  wild  European  varieties,  as  ranked  by  Duchesne,  of 
F.  vesca,  but  several  of  these  are  considered  species  by  some 
botanists.  Secondly,  the  green  stfawberries,  descended  from  the 
European  F,  cdina,  and  little  cultivated  in  England.  Thirdly, 
the  Hautbois,  from  the  European  F,  el^itior.  Fourthly,  the  Scarlets, 
descended  from  F.  virgin ianu,  a  native  of  the  whole  breadth  of 
North  America.  Fifthly,  the  Chili,  descended  from  F.  chiloemis, 
an  inhabitant  of  the  west  coast  of  the  temperate  parts  both  of 
North  and  South  America.  Lastly,  the  pines  or  Carolinas  (including 
the  old  Blacks),  which  have  been  ranked  by  most  authors  under 
the  name  of  F*  grandiflora  as  a  distinct  species,  said  to  inhabit 
Surinam ;  but  this  is  a  manifest  error.  This  form  is  considered 
by  the  highest  authority,  M.  Gay,  to  be  merely  a  strongly  marked 
race  of  F,  chiloensis,^^^  These  five  or  six  forms  have  been  ranked 
by  most  botanists  as  specifically  distinct;  but  this  may  be  doubted, 
for  Andrew  Knight,^°*  who  raised  no  less  than  400  crossed  straw- 
berries, asserts  that  the  F,  virginiana,  chiloensis  and  grandiflora 
"may  be  made  to  breed  together  indiscriminately,"  and  he  found, 
in  accordance  with  the  principle  of  analogous  variation,  "that 
similiar  varieties  could  be  obtained  from  the  seeds  of  any  one  of 
them." 

Since  Knight's  time  there  is  abundant  and  additional  evidence  ^^ 
of  the  extent  to  which  the  American  forms  spontaneously  cross. 
We  owe  indeed  to  such  crosses  most    of  our  choicest  existing 


*••  Most  of  the  largest  cultivated  of  F.   vesca^  or   our  common   wood- 
strawberries  are  the  descendants  of  F.  strawberry. 

grandiflora  or  chiioensis,  and  I  have  *•*  *  Le  Fraisier,*  par  le  Comte  L.  de 

seen  no  account  of   these   forms   in  Lambertye,  1864,  p.  50. 
their  wild  state.     Methuen's  Scarlet  "*  *  Transact.  Hort.  See.,*  vol.  iii. 

(Downing,     *  Fruits,*     p.     527)    has  1820,  p.  207. 

"  immense  fruit  of  the"  largest  size,*'  *•'  /See  an  account  by  Prof.  Decaisne, 

and  belongs  to  the  section  descended  and  by  others  in  '  Gardener's  Chron- 

firom  F,  virginiana ;  and  the-fruit  of  icle,*  1862,  p.  335,  and  1858,  p.  172; 

this  species,  as  I  hear  from  Prof.  A.  and   Mr.    Barnet's   paper    in   *  Hort. 

Gray,  is  only  a  little  larger  than  that  Soc.  Transact.,'  vol,  vi,  18(26,  p.  170, 
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varieties.  Knight  did  not  Fuceeed  in  crossing  the  Enropenn  wood- 
stTawlterry  with  the  ATKcrican  Scarlet  or  with  the  Htnithoisy 
Mr.  Williams  of  Pitmastoiij  however,  guoeeeded ;  hut  the  hybrid 
offspring  from  the  Hautliois,  though  fruiting  well,  never  produced 
setJ,  with  the  exception  of  a  single  one,  which  reproduced  the 
pirent  hybrid  furm.^*'*  Major  B.  Trevor  Clarke  informs  me  that 
he  crossed  two  members  of  the  Pine  class  (Myatt's  B.  Queen  and 
Keen's  Seedling)  with  the  wood  and  hautbois,  and  that  in  each 
ease  lie  raised  only  a  single  seedling;  one  of  these  fruited,  but 
was  almost  barren,  Mr.  W.  Smith,  of  York,  has  raised  similar 
hybrids  with  Cfiually  poor  fiucccBs.^*^  We  thus  see  **^  that  the 
European  and  American  species  can  with  some  difficulty  tie  crossed; 
hut  it  is  improbable  that  hybrids  sufficiently  fertile  to  be  worth 
cultivation  will  ever  bo  thus  produced.  This  fact  is  sui-prisingi 
ft.^  the^  fonna  structurally  are  not  widely  distinct,  and  are  some- 
times connected  in  the  distriete  where  they  grow  wild,  as  I  hear 
from  Professor  Asa  Gray,  by  puzzling  intermediate  forms. 

The  energetic  culture  of  the  Strawberry  is  of  recent  date,  and 
the  cultivated  varieties  can  in  most  cases  l>e  classed  under  some 
one  of  the  above  native  stocks.  As  the  American  strawberries 
cross  Bo  freely  and  BpontaneouKiy,  we  can  hardly  doubt  that  they 
wilt  ultimately  Ixjcome  inciti-icably  confused.  We  find,  indet^i, 
that  horticulturists  at  jire^nt  disagree  under  which  class  to  rank 
some  few  of  the  varieties;  and  a  writer  in  the  *  Bon  Jardmier^ 
of  1840  remarks  that  formerly  it  was  possible  t«  class  all  of  them 
under  some  one  species,  but  that  now  this  is  quite  impossibk^  with 
the  American  forms,  the  new  Eng/ish  varieties  having  completely 
filled  up  the  gaps  between  them.^"'  The  blending  together  of  two 
or  more  aboriginal  forms,  which  there  is  every  rea&OQ  to  believe 
has  occurred  with  some  of  our  anciently  cnltivat-ed  productions, 
we  see  now  actually  occurring  with  our  straw l)erries* 

The  cultivated  species  otTer  some  variations  worth  notitsa.    The 
Black  Prince,  a  seedling  from  Keen's  Imperial  (this  latter  being 
a  seedling  of  a  very  wliite  strawberry,  the   white  Carolina),  is 
remarkable   from   "its  peculiar  dark  and   polished  surface,  atid, 
from  jjrcisenting  an  appearance  entirely  imlike  that  of  any  other j 
kind.*'^'^^    Although  the  fruit  in  the  different  varieties  diSers  sol 
greatly  in  form,  size,  colour,  and  quality,  the  so-called  se^  (which  1 
corresponds  with  the  whole  fruit  in  the  plum)  with  the  exception 
of  being  more  or  less  deeply  eml>edded  in  tlie  pulp,  is,  according 
to  Be  Jonghe/^  absolutely  the  same  in  all ;   and  this  no  doubt 


^**  Transact,  Hort.  Soc,/  vol,  v, 
1824,  p.  294, 

ifl&  t  Jomnal  of  Horticultare,*  Dee. 
30th,  ISm,  p»  779.  Se&  also  Mr. 
Priace  to  the  s^ame  effe&tp  ibid.,  16^3, 
p.  418. 

*'■  For  additiciDal  eTidfiticfi  see 
*  Journal  of  HortLmlture,'  Bee.  9th, 


1862,  p.  721. 

!•?  *  Le  Fraisier,*  par  le  Comte  U ' 
de  Ij^Tnbertya^  pp.  221,  230. 

^"  *  Transact,  Hort,  S<ilv,'  vol.  vi, 
p.  200.  J 

"'  'G&rdtiaar'a  Chron.^   1858,   p. J 
173. 
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may  be  accotmted  for  by  the  seed  being  of  no  valne,  and  conse- 
qutntly  not  having  been  subjected  to  selection.  The  strawberry 
is  properly  three-leaved,  but  in  1761  Duchesne  raised  a  single- 
leaved  variety  of  the  European  wood-strawberry,  which  Linnaeus 
doubtfully  raised  to  the  rank  of  a  species.  Seedlings  of  this 
variety,  like  those  of  most  varieties  not  fixed  by  long- continued 
selection,  often  revert  to  the  ordinary  form,  or  present  intermediate 
states.^*®  A  variety  raised  by  Mr.  Myatt,^^^  apparently  belonging 
to  one  of  the  American  forms  presents  a  variation  of  an  opposite 
nature,  for  it  has  five  leaves ;  Godron  and  Laiubertye  also  mention 
a  five-leaved  variety  of  F,  colli na. 

The  Red  Bush  Alpine  strawberry  (one  of  the  F.  vesca  section) 
does  not  produce  stolons  or  runners,  and  this  remarkable  deviation 
of  structure  is  reproduced  truly  by  seed.  Another  sub-variety, 
the  White  Bush  Alpine,  is  similarly  characterised,  but  when  pro- 
pagated by  seed  it  often  degenerates  and  produces  plants  with 
runners.^^  A  strawberry,  of  the  American  Pine  section  is  also  said 
to  make  but  few  runners."* 

Much  has  been  written  on  the  sexes  of  strawberries ;  the  true 
Hautbois  properly  bears  the  male  and  female  organs  on  separate 
plants,"*  and  was  consequently  named  by  Duchesne  dioici;  but 
it  frequently  produces  hermaphrodites;  and  Lindley,^^  by  pro- 
pagating such  plants  by  runners,  at  the  same  time  destroying 
the  males,  soon  raised  a  ^elf-prolific  stock.  The  other  species 
often  showed  a  tendency  towards  an  imperfect  separation  of  the 
sexes,  as  I  have  noticed  with  plants  forced  in  a  hot-house.  Several 
English  varieties,  which  in  this  country  are  free  from  any  such 
tendency,  when  cultivated  in  rich  soils  under  the  climate  of  North 
America"*  commonly  produce  plants  with  separate  sexes.  Thus 
a  whole  acre  of  Keen's  Seedlings  in  the  United  States  has  been 
observed  to  be  almost  sterile  from  the  absence  of  male  flowers ; 
but  the  more  general  rule  is,  that  the  male  plants  overrun  the 
females.  Some  members  of  the  Cincinnati  Horticultural  Society, 
especially  appointed  to  investigate  this  subject,  report  that  "few 
varieties  have  the  flowers  perfect  in  both  sexual  organs,"  t&c.  The 
most  successful  cultivators  in  Ohio  plant  for  every  seven  rows 
of  "pistillata,"  or  female  plants,  one  row  of  hermaphrodites,  which 
afibrd  pollen  for  both  kinds;  but  the  hermaphrodites,  owing  to 
their  expenditure  in  the  production  of  pollen,  bear  less  fruit  than 
the  female  plants. 

The  varieties  differ  in  constitution.    Some  of  our  best  English 

**•  Godron,  *  De  TEsp^ce,*  torn.  i.  p.  vol.  vi.  p.  210. 

161.  "*  *  Gardener's  Chron.,'    1847,    p. 

"»  *  Gardener's   Chron.,*    1851,   p.  539. 

440.  *••  For  the  several  statements  with 

*"  F.  Glocde  in  *  Gardener's  Chron.,'  respect  to  the  American  strawberries, 

1862,  p.  1053.  see  Downing,  *  Fruits,'  p.  524;  *  Gar- 

"«  Downing's  *  Fruits,'  p.  532.  dener's  Chronicle,'  1843,  p.  188 ;  1847, 

"*  Barnet,  in    *Hort.   Transact.,'  p.  539;  1861,  p.  717. 
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kmds,  Bucih  ivs  Koeifs  Seedlings,  are  too  tender  for  certain  jMirtff^ 
of  North  America,  where  other  Enpjlisli  and  Dianv  American 
Tiirieties  succeed  perfectly.  That  spkndid  fruit,  tbe  Britiab  Qut-en, 
can  bo  cultivated  but  in  few  places  either  in  England  or  France : 
but  this  apparently  depends  more  on  the  n  situ  re  of  tlie  Boil  than 
on  the  climate;  a  famouR  gardener  Rays  that  "no  mortal  coufd 
grow  the  British  Queen  at  Sbru bland  Park  unless  the  wliole  nature 
of  the  soil  was  altered.  "^'^  La  Constantine  is  one  of  the  hardiesi 
kindsj  and  can  withstand  Russian  winters,  hnt  it  is  easily  burni 
by  the  sun,  so  that  it  will  not  fiuceeed  in  certain  soils  either  ii 
England  or  the  Uniteti  States."^  Tlie  Filbert  Pine  Strawberry 
"  re/juirea  more  water  than  any  other  variety ;  and  if  the  plants 
once  suffer  from  drought,  they  wiJl  do  Httle  or  no  good  afterwards/'^" 
Cu thills  Black  Prince  StrawbeiTy  evinces  a  singular  tendenc^ 
to  mildew  [  no  lesa  than  six  eases  have  been  recorded  of  this  variety 
snffering  severely,  whlli^t  other  varieties  growhig  close  by,  and 
treated  in  exactly  the  same  manner,  were  not  at  all  infested  by 
this  ftingns.^^  The  time  of  maturity  differs  much  in  the  diffenenl 
varieties ;  some  belonging  to  the  wood  or  alpine  section  produce 
a  succession  of  crops  throughout  the  summer. 

(iva-ieberni  QUhes^rmiiulariti). — Ho  one,  1  believe,  has  hitherto 
doubted  that  all  the  cultivated  kinds  are  sprung  from  the  wild 
plant  bearing  this  name,  which  is  common  in  Central  and  Northera 
Europe;   therefore  it  will  lie  desirable   briefly  to  specify  all  the 
points,  though  not  very  important,  which  have  varied*     If  it  bo 
admitted  that  these  differences  are  due  to  culture,  authors  perhape 
will  not  be  so  ready  to  assume  the  existence  of  a  large   number  ^J 
of  unknown  wild  parent-stocks  for  our  other  cultivated  plants  ^| 
The  gooseberry  is  not  alluded  to  by  writers  of  the  classical  period,^H 
Turner  mentions  it  in  1578,  and  Parkinson  specifies  eight  varieties 
in  1629  ;  the  Catalogue  of  the  Horticultural  Society  for  1842  gives 
149  varieties,  and  the  lists  of  the  Lancashire  nurseymen  aro  said 
to  include    above  3(X)  names.^^^      In    the  ' Gooseberry   Growers       « 
Register  *  for  1862  I  find  that  24:3  distinct  varieties  have  won  prizes^^H 
at  various  periods,  so  that  a  vast  number  must  have  been  eihibital*^| 
No  doubt  the  difference  between  many  of  the  varieties  is  very 
small ;  but  Mr.  Thompson  in  classifying  the  fmit  for  the  Horti- 
cultural Society  found  less  confusion  in  the  nomenclature  of  tbe 
gotjseberry  than  of  any  other  fruit,  and  he  attributes  this  *'  to  the 
great  interest  wbich  the  prisse-growers  have  taken  in  detecting 


i^f  Mr,  D.  BeatDn,  in  *Cottajfi 
GiiTdener/  1860,  p.  86.  See  also 
Cottage  Gardener/  1855,  p.  88,  and 
TDAny  other  authnrities*  for  tha 
ContineDt,  see  ¥.  Gloede,  in  *  Gar- 
dener's Chronide/  18(j2,  p.  1053. 

»"  Rbt.  W.  F.  Baddjffe,  in  'Jour- 
nal  of  Hort./  March    14,    1865,    p. 


207. 

"•  Mr,  H.  Douliled^y  in  *Ga«i«ief't  < 
Chmn.,'  imi,  p.  11 OU 

"*  '  Gardeiier*a  Chronicle,'  1854,  ^ 
254. 

"^  LoudonV  *  Ertt^jclop.  of  GaTd«ti- 
ing/  p.  930  ;  md  Alph.  De  C«ndoli<^ 
'  Gdograph,  Bot,/  p,  910. 
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sorts  with  wroDg  names,"  and  this  shows  that  all    the  kinds, 
numerous  as  they  are,  can  be  recognised  with  certainty. 

The  bii£j]cs  differ  in  their  manner  of  growth,  being  erect,  or 
spreading,  or  pendulous.  The  periods  of  leafing  and  flowering 
differ  both  absolutely  and  relatively  to  each  other  thus  the  White- 
smith produces  early  flowers,  which  from  not  being  protected 
by  the  foliage,  as  it  is  believed,  continually  fail  to  produce  fruit.^ 
The  leaves  vary  in  size,  tint,  and  in  depth  of  lobes;  they  are 
smooth,  downy,  or  hairy  on  the  upper  surface.  The  branches 
are  more  or  less  downy  or  spinose ;  "  the  Hedgehog  has  probably 
derived  its  name  from  the  singular  bristly  condition  of  its  shoots 
and  fruit."  The  branches  of  the  wild  gooseberry,  I  may  remark, 
are  smooth,  with  the  exception  of  thorns  at  the  bases  of  j;he  buds. 
The  thorns  themselves  are  either  very  small,  few  and  single,  or 
very  large  and  triple;  they  are  sometimes  reflexed  and  much 
dilated  at  their  bases.  In  the  different  varieties  the  fruit  varies 
in  abundance,  in  the  period  of  maturity,  in  hanging  until  shrivelled, 
and  greatly  in  size, "  some  sorts  having  their  fruit  large  dming 
a  very  early  period  of  ^owth,  whilst  others  are  small,  until  nearly 
ripe."  The  fruit  varies  also  much  in  colour,  being  red,  yellow, 
green,  and  white — the  pulp  of  one  dark-red  gooseberry  being 
tinged  with  yellow ;  in  flavour ;  in  being  smooth  or  downy, — few, 
however,  of  the  Ked  gooseberries,  whilst  many  of  the  so-called 
Whites,  are  downy ;  or  in  being  so  spinose  that  one  kind  is  called 
Henderson's  Porcupine.  Two  kinds  acquire  when  mature  a  powdery 
bloom  on  their  fruit.  The  fruit  varies  in  the  thickness  and  vein- 
ing  of  the  skin,  and,  lastly,  in  shape,  being  spherical,  oblong,  oval, 
or  obovate.^ 

I  cultivated  fifty-four  varieties,  and,  considering  how  greatly  the 
fruit  differs,  it  was  curious  how  closely  similar  the  flowers  were  in 
all  these  kinds.  In  only  a  few  I  detected  a  trace  of  difference  in  the 
size  or  colour  of  the  corolla.  The  calyx  differed  in  a  rather  greater 
degree,  for  in  some  kinds  it  was  much  redder  than  in  others ;  and 
in  one  smooth  white  gooseberry  it  was  unusually  red.  The  calyx 
also  differed  in  the  basal  part  being  smooth  or  woolly,  or  covered 
with  glandular  hairs.  It  aeserves  notice,  as  being  contrary  to  what 
might  have  been  expected  from  the  law  of  correlation,  that  a 
smooth  red  gooseberry  had  a  remarkably  hairy  calyx.  The  flowers 
of  the  Sportsman  are  furnished  with  very  large  coloured  bractese ; 
and  this  is  the  most  singular  deviation  of  structure  which  I  have 
observed.  These  same  flowers  also  varied  much  in  the  number  of 
the  petals,  and  occasionally  in  the  number  of  the  stamens  and 
pistils ;  so  that  they  were  semi-monstrous  in  structure,  yet  they 
produced  plenty  of  fruit.     Mr.  Thompson  remarks  that  in  the 


*"  Loudon's*  Gardener's  Magazine,'  *  Transact.    Hort.   Sec.,'  vol.   i.,  2nd 

vol.  iv.  1828,  p.  112.  series,    1835,   p.    218,    from    which 

^**  The  fullest  account  of  the  goose-  most  of  the  foregoing  facts  are  taken, 
berry  is  given  br  Mr.  Thompson  in 
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Pastime  goo&eberry  "  estra  bracts  are  often  altacbed  to  the  sides  of 
the  fruit"  ^* 

The  most  intaresting  point  in  the  history  of  the  gooselierrj  is  the 
steady  increase  in  the  size  of  the  fruit  Manchester  is  the  metro- 
poHs  of  the  fanciers,  and  prizes  from  five  shillings  to  five  or  ten 
pounds  are  yearly  given  for  the  heaviest  fntit  The  *  GooBoberry 
Growers  Register'  is  piibUahed  annual!;^ ;  the  ear h est  known  copy 
is  dated  17B6,  but  it  is  certain  that  meetings  for  the  a^ljudication  of 
prizes  were  held  some  years  previously.^^^  The  '  Begister '  for  1845 
gjivea  an  account  of  171  Gooseberry  Shows^  held  in  different  places 
during  that  year ;  and  this  fact  shows  on  how  large  a  scale  the 
cnltiire  has  been  carried  on.  The  fruit  of  the  wild  gooseberry  is 
said^^^  to, weigh  at)ont  a  quarter  of  an  ounce  or  5  dwts.,  that  is,  130 
grains ;  about  tbo  year  1786  gooseberries  were  exhibited  weighing 
10  dwtfi.,  so  that  the  weight  was  then  doubled ;  in  1H17  26  dwts.  17 
grs.  was  attained ;  there  was  no  advance  till  1825,  when  31  dwte. 
16  grs.  waF?  reached  ;  in  11^0  *'  Tenzer  "  weighed  ^2  dwts.  13  crs. ; 
in  1»41  "  Wonderful "  weighed  B^  dwts,  16  grs. ;  in  1844  ''  London  '* 
weighed  35  dwts.  12  grs.,  and  in  the  following  year  36  dwt«,  16 
grs  ;  and  in  1852,  in  Staffordshire,  the  fruit  of  the  same  Yariety 
reached  the  astonishing  weight  of  37  dwts.  7  grs,,'^'  or  896  ^rs. ; 
that  is,  between  seven  or  eight  times  the  weight  of  the  wild  fruit, 
I  find  that  a  small  apple,  hi  inches  in  circumference,  has  exactly 
this  same  weight  The  '*  London  "  gooseberry  (which  in  1852  had 
altogether  gained  333  prizes)  has,  up  to  the  present  year  of  1875, 
never  reached  a  greater  weight  than  that  attained  in  1852.  Perhaps 
the  fruit  of  the  gooseberry  has  now  reached  the  greatest  possible 
weight,  unless  in  the  course  of  time  some  new  and  distinct  variety 
shall  arise. 

This  gradual,  and  on  the  wliole  steady  increase  of  weight  from 
the  latter  part  of  the  last  century  to  the  year  1852,  ib  probably  in 
large  part  due  to  improved  methods  of  cultivation,  for  eictreme  oare 
is  now  taken ;  the  hnmclies  and  rootJS  are  trained,  couaposta  are 
made,  the  soil  ii^  mulched,  and  only  a  few  berries  are  left  on  each 
bush  ■  ^^^  but  the  increase  no  doubt  is  in  main  part  due  to  the  con- 
tinued selection  of  seed  hugs  which  have  been  found  to  be  more  and 
more  capable  of  yielding  such  extraordinary  fruit.  Assuredly  the 
'"  Highwayman  "  in  1B17  could  not  have  produced  fruit  like  that  of 
the  *'BoariDg  Lton'^  in  1825;  nor  could  the  "Koaring  Lion,"  though 
it  was  grown  by  many  persons  in  many  places,  gain  the  supreme 
triumph  achieved  in  1852  by  the  '*  London  "  Gooseberry, 


"*  ^CatiLlogufl  df  Fruits  of  Hort. 
Soc,  GHrdeu/  3rd  edit.  1842, 

^'*  Mr,  Clark  son,  of  MaDcheater,  oq 
the  Culture  of  the  Gomieb«iTT^  id 
LoudoD^B  *■  Gardftoer^ft  MagaEine,  vol. 
iv%  1828,  p.  4S2. 

'"  Downing's  *  Fruits  of  America,* 
p.  21S, 


"^  *Girdener*s  Chrotiide/  18+4,  p, 
811^  where  a  tiibie  is  given ;  and  1645^ 
p.  819.  For  the  extrmiie  weights 
gained,  see  *  Jourual  of  Horticulture^'' 
July  26,  1864,  p.  61. 

*=*  Mr,  Smd,  ftf  f^d caster,  ia  Low- 
don*s  ^Gardener's  Mag,,'Tol.  iii.  1828^ 
p,  421  ;  and  vol.  i.  1834,  p.  43, 
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Walnut  (Juglans  regia). — This  tree  and  the  common  nut  belong 
to  a  widely  different  order  from  the  foregoing  fruits,  and  are  there- 
fore here  noticed.  The  walnut  grows  wild  on  the  Caucasus  and  in 
the  Himalaya,  where  Dr.  Hooker  ^^  found  the  fruit  of  full  size,  but 
*'  as  hard  as  a  hickory-nut."  It  has  been  found  fossil,  as  M,  de 
Saporta  informs  me,  in  the  tertiary  formation,  of  France. 

In  England  the  walnut  presents  considerable  differences,  in  the 
shape  and  size  of  the  fruit,  in  the  thickness  of  the  husk,  and  in  the 
thinness  of  the  shell ;  this  latter  quality  has  given  rise  to  a  variety 
called  the  thin-shelled,  which  is  valuable,  but  suffers  from  the 
attacks  of  tit-mice.^*®  The  degree  to  which  the  kernel  tills  the 
shell  varies  much.  In  France  there  is  a  variety  called  the  Grape 
or  cluster-walnut,  in  which  the  nuts  grow  in  ''bunches  of  ten. 
fifteen,  or  even  twenty  together."  There  is  another  variety  which 
bears  on  the  same  tree  differently  shaped  leaves,  like  the  hetero- 
phyllous hornbeam;  this  tree  is  also  remarkable  from  having 
pendulous  branches,  and  bearing  elongated,  large,  thin-shelled 
nuts.*^^  M.  Cardan  has  minutely  described  "^  some  singular  physi- 
ological peculiarities  in  the  June-leating  variety,  which  produces 
its  leaves  and  flowers  four  or  five  weeks  later  than  the  common 
varieties ;  and  although  in  August  it  is  apparently  in  exactly  the 
same  state  of  forwardness  as  the  other  kinds,  it  retains  its  leaves  and 
fruit  much  later  in  the  autumn.  These  constitutional  peculiarities 
are  strictly  inherited.  Lastly,  walnut-trees,  which  are  properly . 
monoicous,  sometimes  entirely  fail  to  produce  male  flowers.^^ 

Nuts  (Corylus  avellana). — Most  botanists  rank  all  the  yarieties 
under  the  same  species,  the  common  wild  nut."*  The  husk,  or 
involucre,  differs  greatly,  being  extremely  short  in  Barr's  Spanish, 
and  extremely  long  in  filberts,  in  which  it  is  contracted  so  as  to 
prevent  the  nut  falling  out.  This  kind  of  husk  also  protects  the 
nut  from  birds,  for  titmice  (Purizs)  have  been  observed  ^^  to  pass 
over  filberts,  and  attack  cobs  and  common  nuts  growing  in  the 
same  orchard.  In  the  purple-filbert  the  husk  is  purple,  and  in  the 
frizzled-filbert  it  is  curiously  laciniated;  in  the  red-filbert  the 
pellicle  of  the  kernel  is  red.  The  shell  is  thick  in  some  varieties, 
but  is  thin  in  Cosford's-nut,  and  in  one  variety  is  of  a  bluish  colour. 
The  nut  itself  differs  much  in  size  and  shape,  being  ovate  and 
compressed  in  filberts,  nearly  round  and  of  great  size  in  cobs  and 


»»  *  Himalayan    Journals,'     1854,  1849,  p.  101. 

vol.  ii.  p.  334.     Moorcroft  (*  Travels,*  "**  Gardener's    Chronicle,'-    1847, 

vol.  ii.  p.  146)  describes  four  varieties  pp.  541  and  558. 

cultivated  in  Kashmir.  "*  The  following  details  are  taken 

»»•*  Gardener's    Chronicle,'    1850,  from  the  *  Catalogue  of  Fruits,  1842, 

p.  723.  in  Garden  of  Hort.  Soc.,'  p.  103 ;  and 

"*  Paper   translated    in    Loudon's  from  Loudon's  *  Encyclop.  of  Gardnn- 

*  Gardener's  Mag.,'   1829,  vol.   v;  p.  ing,*  p.  943. 

202.  •"  'Gardener's   Chron.,'    1860,   p. 

»"  Quoted  in  *  Gardener's  Chron.,'  956. 
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Spanitsh  iiiits,  oblong  and  longihuJiTiftlly  etriated  in  Cosford'Sj  and 
obi  use!  J  four-sided  in  the  DowBtoii  Sfjimre  nut. 

VuGurbifaceot^  plunts. — These  plants  have  been  for  a  long  period 
the  opprobrium  of  botanists ;  numevous  varieties  have  been  ranked 
as  Bpecdcs,  and,  what  happeus  more  rarely,  forms  wlifcb  now  mnst 
be  considered  as  spet-ies  have  been  classed  as  varieties.  Owing  t<i 
the  admirable  experimental  researches  of  a  distingnished  botanist, 
M.  Naudin/*^  a  flo^>d  of  liglit  has  recently  been  thro^vn  on  this 
group  of  plants,  M,  Naudin,  during  many  years,  observed  and 
experimented  on  above  1200  living  specimens,  collected  from  all 
quarters  of  the  world.  Six  species  are  now  recognised  in  the  genus 
Cucurbita ;  but  three  alone  have  been  cultivattjd  end  concern  ua, 
namely,  C.  'mrxima  and  pt^,  which  inclade  all  pumpkins^  gourds, 
squashes,  and  tlie  vegetable  marrow,  and  C,  mos^nta.  These  three 
species  are  not  kno\vTi  in  a  wild  state ;  but  Asa  Grrny  ^^^  gives  good 
reason  for  believing  that  some  panipkin^  are  natiiresof  N.  America, 

These  three  species  are  closely  allied,  and  Imve  the  same  general 
habit  J  but  their  innumerable  varieties  can  always  be  distinguished, 
according  to  Naudin,  by  certain  almost  fixed  characters  \  and  what 
is  still  more  important,  when  crossed  they  yield  no  seed,  or  only 
sterile  seed  j  whilst  the  varieties  spontaneously  intercross  with  the 
utmost  freedom.  Naudin  insists  strongly  (p.  15),  that,  though 
these  three  species  have  varied  greatly  in  many  characters,  yet  it 
has  been  in  so  closely  an  analogous  manner  that  the  varieties  can 
be  arranged  in  almost  parallel  ecrics,  as  we  have  seen  with  the 
forms  of  wheat,  with  the  two  main  races  of  the  peach,  and  in  other 
cases.  Though  some  of  the  varieties  are  inoonstant  in  character, 
yet  ethcrj*,  when  grown  separately  under  uniform  conditions  of  life, 
are,  as  Naudin  repeatedly  (pp.  6,  16,  35)  urges,  '^ donees  dune 
stabilite  presqne  comparable  a  celle  des  especos  les  mioux  caract^- 
risees.'  One  variety,  TOrangin  (pp.  43,  63),  has  such  prepotency  in 
transmitting  its  character,  that  when  crossed  ^'ilh  other  varieties  a 
vast  majority  of  the  seedlings  come  tme.  Nandin,  referring  (p*  47) 
to  C,  p^ifi,  siiys  that  its  races  "  ne  different  des  especes  veritablea 
qn'en  ce  tju'elles  peuvent  s'allier  les  unea  anx  autres  par  voie 
d'hybridite,  sans  qne  leur  descendance  perde  la  faculty  de  se 
perpetuer."  If  we  were  to  trust  to  external  differences  alone,  and 
give  np  the  test  of  sterility,  a  mnltilnde  of  species  would  have  to 
be  tortned  out  of  the  varieties  of  these  three  species  of  Cucurbita. 
Many  naturalists  at  the  present  ds^^  lay  far  too  little  stress,  in  my 
opinion,  on  the  test  of  sterility;  yet  it  is  not  improt^able  that 
distinct  species  of  plants  after  a  long  course  of  cultivation  and 
variation  may  have  their  mnti:al  sterility  eliminated,  as  we  ha?^e 
every  reason  to  believe  has  occnrred  with  domesticated  animals. 
Kor,  in  the  cose  of  plants  under  cultivation,  shonJd  we  be  justified 


'"  ^  Annales  cles  Sc  Kat.  Bot.'  4th 
KBFies,  FoL  tI  185Bj  p.  5, 


'■'  *  American  Joom.   of  Scieocse/ 
Sad  ser,  vol.  ixiv.  1 857,  p.  443* 
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in  assuming  that  yarieties  never  acquire  a  slight  degree  of  mutual 
sterility,  as  we  shall  more  fully  see  in  a  future  chapter  when  certain 
focts  are  given  on  the  high  authority  of  Gartner  and  Kolreuter.*" 

The  forms  of  C\  pepo  are  classed  by  Naudin  under  seven  sections, 
each  including  8ulx)rdinate  varieties.  He  considers  this  plant 
as  probably  the  most  variable  in  the  world.  The  fruit  of  one 
variety  (pp.  33, 46)  exceeds  in  value  that  of  another  by  more  than 
two  lliousand  fold!  When  the  fruit  is  of  very  large  size,  the 
number  produced  is  few  (p.  45) ;  when  of  small  size,  many  are 
produced.  No  less  astonishing  (p.  38)  is  the  Variation  in  the  shape 
of  the  fruit,  the  typical  form  apparently  is  egg-like,  but  this 
becomes  either  drawn  out  into  a  cylinder,  or  shortened  into  a  flat 
disc.  We  have  also  an  almost  infinite  diversity  in  the  colour  and 
state  of  surface  of  the  fruit,  in  the  hardness  both  of  the  shell  and  of 
the  flesh,  and  in  the  taste  of  the  flesh,  which  is  either  extremely 
sweet,  fEuinaceous,  or  slightly  bitter.  The  seeds  also  differ  in  a 
slight  degree  in  shape,  and  wonderfully  in  size  (p.  34),  namely, 
from  six  or  seven  to  more  than  twenty-five  millimetres  in  length. 

In  the  varieties  which  grow  upright  or  do  not  run  and  climb, 
the  tendrils,  though  useless  (p.  31),  are  either  present  or  are  repre- 
sented by  various  semi-monstrous  organs,  or  are  quite  absent.  The 
ten(frils  are  even  absent  in  some  running  varieties  in  which  the 
stems  are  much  elongated.  It  is  a  singular  fact  that  (p.  31)  in  all 
the  varieties  with  dwarfed  stems,  the  leaves  closely  resemble  each. 
X  ther  in  shape. 

Those  naturalists  who  believe  in  the  immutability  of  species 
often  maintain  that,  even  in  the  most  variable  forms,  the 
characters  whicli  they  consider  of  specific  value  are  unchange- 
able. To  give  an  example  from  a  conscientious  writer,^^* 
who,  relying  on  the  labours  of  M.  Naudin,  and  referring  to 
the  species  of  Cuourbita,says,  "au  milieu  de  toutes  les  varia- 
tions du  fruit,  les  tiges,  les  feuilles,  les  calices,  les  C(jrolles,  les 
^tamines  restent  in  variables  dans  chacune  d'elles."  Yet  M. 
Naudin,  in  describing  Cucurhita  pepo  (p.  30),  says,  *'Ici, 
d*ailleurs,  ce  ne  sont  pas  seulement  les  fruits  qui  varient,  c'est 
aussi  le  feuillage  et  tout  lo  port  de  la  plante.  Neanmoins,  je 
crois  qu'on  la  distinguera  toujours  facilement  des  deux  autres 
esp^ces,  si  Ton  veut  ne   pas   perdre   de   vue  les  caracteres 

"•  Gartner,     *  Bastarderzeugung,'  Nicotiana,    see     Kolreutcr,     'Zweite 

1849,  s.  87,  and  s.  169  with  respect  Forts.,'  1764,  s.  53  ;  though  this  is  a 

to  Maize ;  on  Verbascum,  ibid.,  ss.  92  somewhat  different  case, 
and  181 ;  also  his  *  Kenntniss  der  Be-  "*>  *  De  TEspfece,'  par  M.  Qodron, 

truchtung,"  s.  137.     With  respect  to  torn.  ii.  p.  64. 
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differentiels  qne  je  m'efforce  de  faire  ressortir*  Cee 
r-araoteres  sont  quelqiiefois  i>eii  marquea  :  il  arriYe  meme  que 
phisieura  d^entre  eux  fi'eifa<ietit  presqiie  entiferement,  mais  il  en 
reste  tou jours  r|iielque&-uns  qui  reniettezit  Fobservateiir  but  la 
voie."  Now  let  it  be  noted  what  a  difference,  with  regard  to 
the  immutability  of  the  eo-called  specific  charactera  thifi 
paragraph  produces  on  the  mind,  from  that  above  quoted  from 
M,  Godron. 

I  will  add  another  remark  :  naturalists  continually  assert 
that  no  important  organ  varies ;  but  in  eajing  this  they 
unconsciously  argue  in  a  vicious  circle ;  for  if  an  organ,  let  it 
be  what  it  may,  ib  highly  Tnriable,  it  is  regarded  as  un- 
important, and  under  a  systematic  point  of  view  this  is  quite 
correct.  But  as  long  as  Cfjnstancy  is  thus  taken  as  the 
criterion  of  importance^  it  will  indeed  be  long  l)efore  an 
important  organ  can  be  shown  to  be  inconstant.  The  enlarged 
form  of  the  stigmas,  and  their  seaaile  position  on  the  summit 
of  the  ovary,  must  be  considered  an  important  characters,  and 
were  used  by  GaKparini  to  separate  certiiin  pumpkins  ae  a 
distinct  4jems ;  but  Naudin  says  (p.  20),  these  parts  have  uo 
constancy,  and  in  the  flowers  of  the  Turban  varieties  of  C. 
maxima  they  sometimes  resume  their  ordinary  struct ure. 
Again,  in  0.  maxima,  the  carpels  (p,  19)  which  form  the 
turban  project  even  as  much  as  two-thirds  of  their  length 
out  of  the  receptacle,  and  this  latter  part  is  thus  reduced  to  a 
sortof  platform  ;  but  this  rt^markable  structure  occurs  only 
in  certain  varieties,  and  graduates  into  the  common  form  in 
which  the  carpels  are  almost  entirely  enveloped  within  the 
receptacle.  In  t?,  moschafa  the  ovarium  (p.  50)  varies  greatly 
in  shape,  being  oval,  nearly  spherical,  or  cylindrical,  more 
or  less  swollen  in  the  upper  part,  or  constricted  round  the 
middle,  and  either  straight  or  curved.  When  tlie  ovarium  is 
short  and  oval  the  interior  structure  does  not  diifer  from  that 
of  C  maxima  and  p^po^  but  when  it  is  elongated  the  carpels 
occupy  only  the  terminal  and  swollen  portion.  I  may  add 
that  in  one  variety  of  the  cucumber  {(Sit*iimis  miimm)  the 
fruit  regularly  contains  Ave  carpels  instead  of  three  J  ^"^    I 
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***  K^BudJn,  in  ^  Aiiiiah  Je.H  Sc.  J^at.,'  4th  bcjp,  Bot.  torn*  si.  1S5^,  p.  2%, 
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presume  that  it  will  not  be  disputed  that  we  here  have 
instances  of  great"  variability  in  organs  of  the  highest 
physiological  importance,  and  with  most  plants  of  the  highest 
classificatory  importance. 

Sageret"^  and  Naudin  found  that  the  cucumber  (C.  sativus) 
could  not  be  crossed  with  any  other  species  of  the  genus ;  therefore 
no  doubt  it  is  specifically  distinct  from  the  melon.  This  will 
appear  to  most  persons  a  superfluous  statement ;  yet  we  hear  from 
Naudin**^  that  there  is  a  race  of  melons,  in  which  the  fruit  is 
so  like  that  of  the  cucumber,  "  both  externally  and  internally,  that 
it  is  hardly  possible  to  distinguish  the  one  from  the  other  except 
by  the  leaves."  The  varieties  of  the  melon  seem  to  be  endless, 
for  Naudin  after  six  years*  study  had  not  come  to  the  end  of  them : 
he  divides  them  into  ten  sections,  including  numerous  sub- varieties 
which  all  intercross  with  perfect  ease.**®  Of  the  forms  considered 
by  Naudin  to  be  varieties,  botanists  have  made  thirty  distinct 
species!  "and  they  had  not  the  slightest  acquaintance  with  the 
mxdtitude  of  new  forms  which  have  appeared  since  their  time." 
Nor  is  the  creation  of  so  many  species  at  all  surprising  when  we 
consider  how  strictly  their  characters  are  transmitted  by  seed, 
and  how  wonderfully  they  differ  in  appearance :  "  Mira  est  quidem 
foliorum  et  habitus  diversitas,  sed  multo  magis  fructuum,"  says 
Naudin.  The  fruit  is  the  valuable  part,  and  this,  in  accordance 
with  the  common  rule,  is  the  most  modified  part.  Some  melons 
are  only  as  large  as  small  plums,  others  weigh  as  much  as  sixty-six 
pounds.  One  variety  has  a  scarlet  fruit!  Another  is  not  more 
than  an  inch  in  diameter,  but  sometimes  more  than  a  yard  in 
length,  "twisting  about  in  all  directions  like  a  serpent."  It  is 
a  singular  fact  that  in  this  latter  variety  many  parts  of  the  plant, 
namely,  the  stems,  the  footstalks  of  the  female  flowers,  the  middle 
lobe  of  the  leaves,  and  especially  the  ovarium,  as  well  as  the  mature 
fruit,  all  show  a  strong  tendency  to  become  elongated.  Several 
varieties  of  the  melon  are  interesting  from  assuming  the  charateristic 
features  of  distinct  species  and  even  of  distinct  though  allied 
genera :  thus  the  serpent-melon  has  some  resemblance  to  the  fruit 
of  Trichosanthes  anguina ;  we  have  seen  that  other  varieties  closely 
resemble  cucumbers;  some  Egyptian  varieties  have  their  seeds 
attached  to  a  portion  of  the  pulp,  and  this  is  characteristic  of 
certain  wild  forms.    Lastly,  a  variety  of  melon  from  Algiers  is 


***  *  M^moire  sur  les  Cucurbitac^es,*  Memoir  on  Cucumis  in  *  Annal.  des  Sc. 

1826,  pp.  6,  24.  Nat.,'  4th  series,  Bot.  torn.  xi.  1859, 

>«  *  Flore   des  Serres,'  Oct.  1861,  p.  5. 
quoted    in    'Gardener's     Chronicle,*  "*  See  also  Sageret's    *M^moire,* 

1861,  p.  1135..  I  have  often  consulted  p.  7. 
and  taken  some  facts  from  M.  Naudin's 
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remarkable  from  aimoundng  its  maturity  by  "a  spontaneoufi ^ 
and  ttlmost  sudden  dislocation,"  when  deep  cracfca  suddenly  appear, 
and  the  fruit  fal!^  tapiecos;  and  this  occurs  witli  the  wild  G.  fnomor- 
rficti.  Finally,  M.  Naudin  well  remarks  that  this  '*  extraordinary 
production  of  races  and  TarieticB  hy  a  single  species  and  their 
permanence  when  not  interfered  with  hj  crossing,  are  phenomena 
well  calculated  to  cause  reflection." 


Useful  and  Oiina mental  Trees. 

Trkei  deserve  a  passing  notice  on  account  of  the  nnmerons  varieties 
which  they  present,  differing  in  their  precocity,  in  their  manner  of 
growth,  their  foliage^  and  bark.  Thus  of  tlio  common  ash  (^"m^mm 
e^ed^ior)  the  catalogue  of  Messrs.  Lawson  of  Edinburgh  includes 
twenty^one  varieties^  some  of  which  differ  much  in  their  bark; 
there  is  a  yellow,  a  streaked  reddish-whito,  a  purple,  a  wart-harked 
and  a  fnngona-barked  varietj.^*^  Of  hollias  no  leas  than eigljty-fcur 
varieties  are  grown  alongside  each  other  in  Mr.  PauUs  nurse ry,^*^ 
In  the  case  of  trees,  all  tie  recorded  varieties,  as  far  as  I  can  find 
out^  have  been  suddenly  produced  by  one  single  act  of  variation. 
The  length  of  time  requir^  to  raise  many  generations,  and  the  little 
value  set  on  the  fanciftil  varieties,  explains  how  it  is  that  succasHive 
modifications  have  not  been  accumulated  by  selection ;  hence, 
also,  it  follows  that  we  do  not  here  meet  with  sub^ varieties  subor- 
dinate io  varieties,  and  these  again  subordinate  to  higher  gronpa. 
On  the  Continent,,  however,  where  the  forests  are  mora  carefully 
attended  to  tlian  in  England,  Alph.  Be  Candolle'***  snys  that  there 
is  not  a  forester  who  does  not  search  for  seeds  from  that  variety 
which  he  esteems  the  most  valuable. 

Our  uaefnl  trees  have  seldom  been  exposed  to  any  great  change 
of  conditions ;  they  have  not  been  richly  manured,  and  the  English 
kinds  grow  under  their  proper  climate.  Yet  in  examining  extensive 
beds  of  seedlings  in  nursery-gardens  considerable  diScreaces  may 
be  generally  observed  in  them;  and  whilst  touring  in  England 
I  have  been  surprised  at  the  amount  of  diflcrence  in  the  appearance 
of  the  same  species  in  our  hedgerows  and  woods.  Bat  as  plants 
vary  so  much  in  a  truly  wild  state,  it  would  ho  difficult  for  even 
a  skilful  botanist  to  pronounce  wliether,  as  I  believe  to  bo  the 
case,  hedgerow  trees  vary  more  than  those  growing  in  a  primeval 
forest.  Trees  when  planted  by  man  in  woods  or  hedges  do  not 
grow  where  they  would  naturally  be  able  to  hold  their  place 
against  a  host  of  competitors,  and  are  therefore  exposed  to  conditions 
not  strictly  natural :  even  this  slight  change  would  probably  Buffice 
to  cause  seedlings  raised  from  such  trees  to  be  variable.  Whether 
or  not  OUT  half- wild  English  trees,  as  a  general  rule,  are  mora 
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variable  than  trees  growing  in  their  native  forests,  there  can  hardly 
be  a  doubt  that  they  have  yielded  a  greater  number  of  strongly- 
marked  and  singular  variations  of  structure. 

In  manner  of  growth,  we  have  weeping  or  pendulous  varieties 
of  the  willow,  ash,  elm,  oak,  and  yew,  and  other  trees ;  and  this 
weeping  habit  is  sometimes  inherited,  though  in  a  singularly 
c4ipricious  manner.  In  the  Lombardy  poplar,  and  in  certain 
fastigiate  or  pyramidal  varieties  of  thorns,  junipers,  oaks,  Ac,  we 
have  an  opposite  kind  of  growth.  The  Hessian  oak,"^  which  is 
famous  from  its  fastigiate  habit  and  size,  bears  hardly  any  resem- 
blance in  general  appearance  to  a  common  oak;  ''its  acorns  are 
not  sure  to  produce  plants  of  the  same  habit ;  some,  however,  turn 
out  the  same  as  the  parent-tree."  Another  fastigiate  oak  is  said 
to  have  been  found  wild  in  the  Pyrenees,  and  this  is  a  surprising 
circumstance;  it  generally  comes  so  true  by  seed,  that  De  Candolle 
considered  it  as  specifically  distinct."®  The  fastigiate  Juniper 
(«/.  suecica)  likewise  transmits  its  character  by  seed.**'  Dr.  Falconer 
informs  me  that  in  the  Botanic  Gardens  at  Calcutta  the  great  heat 
caused  apple-trees  to  become  fastigiate ;  and  we  thus  see  the  same 
result  following  from  the  effects  of  climate  and  from  some  unknown 
cause.*"^ 

In  foliage  we  have  variegated  leaves  which  are  often  inherited ; 
dark  purple  or  red  leaves,  as  in  the  hazel,  barberry,  and  beech, 
the  colour  in  these  two  latter  trees  being  sometimes  strongly  and 
sometimes  weakly  inherited;***  deeply-cut  leaves;  and  leaves 
covered  with  prickles,  as  in  the  variety  of  the  holly  well  called 
fet-ox,  which  is  said  to  reproduce  itself  by  seed.*'^  In  fact,  nearly 
all  the  peculiar  varieties  evince  a  tendency,  more  or  less  strongly 
marked!,  to  reproduce  themselves  by  seed.*^  This  is  to  a  certain 
extent  the  case,  according  to  Bosc,***  with  three  varieties  of  the 
elm,  namely,  the  broad-leafed,  lime-leafed,  and  twisted  elm,  in  which 
latter  the  fibres  of  the  wood  are  twisted.  Even  with  the  hetero- 
phyllous hornbeam  (Carpinm  betulus),  which  bears  on  each  twig 
leaves  of  two  shapes,  "  several  plants  raised  from  seed  all  retained 
"  the  same  peculiarity."  ***  I  will  add  only  one  other  remarkable 
case  of  variation  in  foliage,  namely,  the  occurrence  of  two  sub- 
varieties  of  the  ash  with  simple  instead  of  pinnated  leaves,  and 
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whlcli  generallj  transmit  their  chftracter  by  seed.^''*    The  oecn 
reiice,  in  trees  belongiiig  to  widely  different  orders,  of  weepiB 
and  fafttignte  varietias,  and  of  trees  bearing  deeply  cut,  variegate*  ^ 
and  purple  leaves,  shaws  that  the^  <leviat.ions  of  structure  must 
result  froTu  some  very  general  phyeiologitial  laws. 

Differences  in  general  appearance  and  foliage,  not  more  strongly 
marked  than  those  aboTo  indicated,  have  led  good  observers  to 
rank  as  dletinct  species  certain  forms  wliich  are  now  known  to  be 
mere  Tarieties,  Thus,  a  plane-tree  long  cultivated  in  England 
was  considered  by  almost  every  one  as  a  North  American  species : 
but  ia  now  ascertained  by  old  records,  as  I  am  informed  by  Dr. 
Hooker^  to  be  a  variety.  So,  again,  the  TJiKja  jwudula  or  JtHfonnim 
was  ranked  by  such  good  oljservers  as  Lambert,  Waflich,  anf 
others  J  as  a  true  species ;  but  it  is  now  known  that  the  orfginaf 
plants,  five  in  number,  suddenly  appeared  in  a  bed  of  seedlings 
raised  at  Mr.  Loddige's  nursery,  from  T.  otifjiialLn;  and  Dr.  Hook^ 
has  adduced  excellent  evidence  that  at  Turin  seeds  of  T.  pendtdi 
have  reproduced  the  parent  iorm,  T.  orientalis}^  ^ 

Every  one  must  have  noticed  how  certain  individual  trees  regn* 
larly  put  forth  and  shed  their  leaves  eJiiiier  or  later  than  others 
of  the  same  species.     There  is  a  famous  horse-chesnnt  in  th#" 
Tuileries  which  is  named  from  leafing  &o  mach  earlier  than  thfl 
others.     There  is  also  an  oak  netir  Edinburgh  which  retains  its' 
leaves  to  a  very  late  period.    These  differences  have  been  attributed 
by  some  authors  to  the  nature  of  the  soil  in  which  the  trees  grow ; 
hut  Archbishop  Whately  grafted  an  early  thorn  on  a  late  one,  and 
mre   ifend,  and  both   grafts  kept  txj  tlieir  proper  periods,  which 
differed  by  al>out  a  fortnight,  as  if  they  still  grew  on  their  own 
iitocks,^**    There  is  a  Cornish  variety  of  the  elm  wbich  is  almost _J 
an  overgreen,  and  m  so  tender   that  the  shoots  are  often  kille^^| 
by  the  frost ;  and  tbe  varieties  of  the  Turkish  oak  ((,>.  cerri^)  naa^H 
be  arranged  as  deciduous,  suli-evergreen,  and  evergreen  J'^"  ' 

Scotch  Fir  {Fintts  s^lmdris). — 1  allude  to  this  tree  as  it  liears  on 
the  question  of  the  greater  vadahility  of  our  hedgerow  trees  eomJ 
]>area  with  those  under  strictly  natural  conditions,  A  well-inforroe^l 
writer  ^^  states  that  the  Scotch  fir  presents  few  varieties  in  its 
native  Scotch  forests  j  tmt  that  it  *' varies  mnch  in  figure  and 
"  foliage,  and  in  the  size,  shape,  and  colour  of  its  cones,  wben  several 
"  generations  have  been  produced  away  from  its  native  locahty." 
There  is  little  doubt  that  the  highland  and  lowland  varieties  differ 
in  the  value  of  their  timber^  and  that  they  can  be  propagated  truly 
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by  seed ;  thus  justifying  Loudon  s  remark,  that  "  a  variety  is  often 
"  of  as  much  importance  as  a  species,  and  sometimes  far  more  so."  "* 
I  may  mention  one  rather  important  point  in  which  this  tree  occa- 
sionally varies;  in  the  classification  of  the  ConifersB,  sections  are 
founded  on  whether  two,  three,  or  five  leaves  are  included  in  the 
same  sheath;  the  Scotch  fir  has  properly  only  two  leaves  thus 
enclosed,  but  specimens  have  been  observed  with  groups  of  three 
leaves  in  a  sheath.*''*  Besides  these  differences  in  the  semi-culti- 
vated Scotch  fir,  there  are  in  several  parts  of  Europe  natural  or 
geographical  races,  which  have  been  ranked  by  some  authors  as 
distinct  species.*^  Loudon"*  considers  F.  pumilio,  with  its  several 
sub-varieties,  as  mtighus,  nana,  &c.,which  differ  much  when  planted 
in  diffiBrent  soils,  and  only  come  ''tolerably  true  from  seed,"  as 
alpine  varieties  of  the  Scotch  fir ;  if  this  were  proved  to  be  the  case, 
it  would  be  an  interesting  fact  as  showing  that  dwarfing  from  long 
exposure  to  a  severe  climate  is  to  a  certain  extent  inherited. 

The  Hawthorn  (Cratoegus  oxyacantha)  has  varied  much.  Besides 
endless  slighter  variations  in  the  form  of  the  leaves,  and  in  the  size, 
hardness,  fleshiness,  and  shape  of  the  berries,  Loudon"*  enumerates 
twenty-nine  well-marked  varieties.  Besides  those  cultivated  for 
their  pretty  flowers,  there  arc  others  with  golden-yellow,  black,  and 
whitish  berries;  others  with  woolly  berries,  and  others  with  re- 
curved thorns.  Loudon  truly  remarks  that  the  chief  reason  why 
the  hawthorn  has  yielded  more  varieties  than  most  other  trees, 
is  that  nurserymen  select  any  remarkable  variety  out  of  the 
immense  beds  of  seedlings  which  are  annually  raised  for  making 
hedges.  '1  he  flowers  of  the  hawthorn  usually  include  from  one  to 
three  pistils;  but  in  two  varieties,  named  monogyna  and  sibirica, 
there  is  only  a  single  pistil ;  and  d'Asso  states  that  the  common 
thorn  in  Spain  is  constantly  in  this  state."*  There  is  also  a  variety 
which  is  apetalous,  or  has  its  petals  reduced  to  mere  rudiments. 
The  famous  Glastonbury  thorn  flowers  and  leafs  towards  the  end  of 
December,  at  which  time  it  bears  berries  produced  from  an  earlier 
crop  of  flowers."^  It  is  worth  notice  that  several  varieties  of  the 
hawthorn,  as  well  as  of  the  lime  and  juniper,  are  very  distinct  in 
their  foliage  and  habit  whilst  young,  but  in  the  course  of  thirty  or 
forty  years  become  extremely  Like  each  other  ;"*  thus  reminding  us 
of  the  well-known  fact  that  the  deodar,  the  cedar  of  Lebanon,  and 
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that  of  tliG  Atlas,  are  dktiugmslied  with  Utq  greatest  esse  whilst  1 
young,  but  with  diflacnlty  when  old, 

Flowehs. 

1  SHALL  Dot  for  scvnml  reasons  treat  the  variability  of  plants  which 
are  cultivated  for  their  flower  a  alone  at  any  great  lengtfL  Many  of 
our  favourite  kinds  in  their  present  state  are  the  descendants  of 
two  or  more  spcoies  crossed  and  commingled  together,  and  this 
circumstance  alone  would  render  it  difficult  to  detect  the  difference 
due  to  variation.  For  instance,  our  Eoses,  Petunias,  Calc-eolarias, 
Fuchsias,  Verbennii,  Gladioli,  Pelargoniums,  &e*,  ctrtainly  have  had 
a  multiple  origin,  A  botanist  well  acquainted  with  the  parent- 
forms  would  probably  detect  some  curious  stnietural  difterencce  in 
their  cros^d  and  cultivated  d^cendant;  and  ho  would  certainly 
observe  many  new  and  remarkable  constitutional  peculiarities,  I 
will  give  a  few  instatiee5i,  ail  relating  to  tlie  Pelargoniiim,  and  taken 
chiefly  from  Mr,  Beck,^^"  a  famous  cultivator  of  this  plant:  ^me 
varieties  require  more  water  than  others ;  some  are  ''  vei-j  impatient 
of  the  knife  if  too  gjeodiiy  used  in  making  cuttiogs ;"  i?ome,  when 
potted,  scarcely  "  show  a  root  at  the  outaide  of  the  t>all  of  the  earth ;" 
one  variety  requires  a  certain  amount  of  confinement  in  the  pot  to 
make  it  throw  up  a  flower- stem;  some  varieties  bloom  well  at  the 
commencement  of  the  season,  others  at  the  close  ■  one  variety  is 
known,"^  which  ^vill  staod  **  even  pine-apple  top  and  bottom  heat, 
withbut  looking  any  more  drawn  than  if  it  had  stood  in  a  common 
greenhouse ;  and  Blanche  Fleur  seems  as  if  made  on  purpose  for 
growing  in  winter,  like  many  bulbs,  and  to  rest  all  summer.*'  These 
odd  constitutional  peculiarities  would  enable  a  plant  in  a  state  of 
nature  to  become  adapted  to  widely  different  circumstances  and 
climates. 

Flowers  possess  little  interest  under  our  present  x>oint  of  view^ 
because  they  have  been  almost  exclusively  attended  to  and  selected 
for  their  beautiful  colour,  siae,  perfect  outline,  and  manner  of 
growth.  In  these  particulars  hardly  one  long-cultivated  flower  can 
be  named  which  has  not  varied  grmtly.  Wtmt  does  a  florist  care 
for  the  shape  and  structure  of  the  organs  of  fructification,  tmless, 
indeed,  thoy  add  to  the  l>eauty  of  the  flower?  When  this  is  the 
case,  flowers  become  modified  in  important  points;  stamens  and 
pistils  may  be  converted  into  petals,  and  additional  petals  may  be 
developed,  as  in  all  double  flowers.  The  process  of  gradiml  selection 
by  which  flowers  have  lieen  rendered  more  and  more  donbla,  each 
step  in  the  process  of  conversion  being  inherited,  has  been  recorded 
in  several  instances.  In  the  so-called  double  flowers  of  the 
Compositie,  the  corollas  of  the  central  florets  are  greatly  modified, 
and  the  modifications  are  likewise  inherited.    In  the  colmnbino 
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(^Aquilegia  vvJgaris)  some  of  the  stamens  are  converted  into  petals 
having  the  shape  of  nectaries,  one  neatly  fitting  into  the  other ;  but 
in  one  variety  they  are  converted  into  simple  petals."^  In  the  "  hose 
in  hose  "  primul»,  the  calyx  becomes  brightly  coloured  and  enlarged 
so  as  to  resemble  a  corolla;  and  Mr.  W.  Wooler  informs  me  that 
this  peculiarity  is  transmitted ;  for  he  crossed  a  common  polyanthus 
with  one  having  a  coloured  calyx,^'^  and  some  of  the  seenlings 
inherited  the  coloured  calyx  during  at  least  six  generations.  In  the 
"  hen-and-chicken  "  daisy  the  main  flower  is  surrounded  by  a  brood 
of  small  flowers  developed  from  buds  in  the  axils  of  the  scales  of  the  in- 
volucre. A  wonderful  poppy  has  been  described,  in  which  the  stamens 
are  converted  into  pisfils;  and  so  strictly  was  this  peculiarity  inherited 
that,  out  of  154  seedlings,  one  alone  reverted  to  the  ordinary  and 
common  type.**^^  Of  the  cocks-comb  (Celosia  cristata),  which  is  an 
annual,  there  are  several  races  in  which  the  flower-stem  is  wonder- 
fully "fasciated"  or  compressed;  and  one  has  been  exhibited"* 
actually  eighteen  inches  in  breadth.  Peloric  races  of  Gloxinia 
speciosa  and  Antirrhinum  majus  can  be  propagated  by  seed,  and 
they  differ  in  a  wonderful  manner  from  the  typical  form  both  in 
structure  and  appearance. 

A  much  more  remarkable  modification  has  been  recorded  by  Sir 
William  and  Dr.  Hooker *l^  in  Begonia  frigida.  This  plant  properly 
produces  male  and  female  flowers  on  the  same  fascicles ;  and  in  the 
female  flowers  the  perianth  is  superior ;  but  a  plant  at  Kew  pro- 
duced, besides  the  ordinary  flowers,  others  which  graduated  towards 
a  perfect  hermaphrodite  structure ;  and  in  these  flowers  the  perianth 
was  inferior.  To  show  the  importance  of  this  modification  under  a 
classificatory  point  of  view,  I  may  quote  what  Prof.  Harvey  says, 
namely,  that  had  it  "occurred  in  a  state  of  nature,  and  had  a 
botanist  collected  a  plant  with  such  flowers,  he  would  not  only  have 

E laced  it  in  a  distinct  genus  from  Begonia,  but  would  probably 
ave  considered  it  as  the  type  of  a  new  natural  order."  Tliis  modi- 
fication cannot  in  one  sense  be  considered  as  a  monstrosity,  for 
analogous  structures  naturally  occur  in  other  orders,  as  with 
Saxifra^gffi  and  AristolochiacesB.  The  interest  of  the  case  is  largely 
added  to  by  Mr.  C.  W.  Crocker's  observation  that  seedlings  from 
the  normal  flowers  produced  plants  which  bore,  in  about  the  same 
proportion  as  the  parent-plant,  hermaphrodite  flowers  having  inferior 
perianths.  The  hermaphrodite  flowers  fertilised  with  their  own 
pollen  were  sterile. 
If  florists  had  attended  to,  selected,  and  propagated  by  seed  other 
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T^ratologie,'  1 841,  p.  £13.  »"  *  Botanical  Magazine,'  tab.  51 60, 

"*  See   also   *  Cottage    Gardener,*  fig- 4;  Dr.    Hooker,   in   *  Gardener's 

1860,  p.  133.  Chron.,'  1860,  p.  190;  Prof.  Harv»y, 

"»  Quoted,   by  Alph.  de  Candolle.  in  ♦  Gardener's  Chron.,*  1860,  p.  145  ; 

•  Bibl.  Univ.,'  November  1862,  p.  58.  Mr.  Crocker,  in  *  Gardener's  Chron.,* 

"*  Knight,  *  Transact.  Hort.  Soc.,'  1861,  p.  1092. 
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modifications  of  structure  besides  those  which  are  beautiful,  a  host 
of  curious  varieties  wouJd  cerf^ainly  havo  beeu  raised;  and  they 
would  probably  have  transmitted  their  characters  so  truly  that  the 
cultivator  would  have  felt  a^grJoYed,  as  in  the  caso  of  cuJinary 
vegetabies,  if  liis  whole  bed  bad  not  prcisented  a  uniform  appearance. 
Florists  have  attendL-d  in  souie  instantits  to  the  leaves  of  their  plant, 
and  have  thus  produced  the  most  elegant  aud  symmetrical  patter na 
of  white^  rad,  and  preen,  which,  as  in  the  case  of  the  pel  argon  ium, 
are  sometimes  strictly  inherited.^'*  Any  one  who  will  habitually 
esamiiie  higUy-cultivatcd  flowers  iii  gardens  and  greenhouses  will 
observe  numerous  deviations  in  structure ;  but  most  of  these  must 
1x3  rankeil  m  mere  monstrosities,  and  are  only  so  far  interesting  as 
showing  how  plastic  the  organisiition  Ixioomes  under  high  cultivar 
tion.  From  this  point  of  view  such  works  as  ProfSssor  Moqu in- 
Tan  doifs  '  Teratolngio '  are  higlily  instructive. 

iiWe?^.— These  flowera  ofier  an  instance  of  a  numtier  of  forms 
generally  ranked  as  species^  namely,  B.  ceni^Qbu,  gaUica,  ulba, 
damasccna,  apittoshsima,  bracteata^  indka,  se?np£r/?ore«*,  mmchaht, 
Ac,  which  have  largely  varied  and  been  intercrossed.  The  genus 
Rosa  Ls  a  notoriously  diflicult  one,  and,  though  some  of  the  above 
forms  are  admitted  l>y  all  botanistB  to  be  distinct  8i>ecies,  others  are 
doubtful ;  thus,  with  respect  to  the  British  forms,  liabington  makes 
seventeen,  and  Bentham  only  five  species.  The  hybrids  from  some 
of  the  most  distinct  forms— for  instance^  from  7^.  indka,  fertilised 
by  the  pollen  of  It  cenU/ohn — product  an  abundance  of  m^d;  I 
state  this  on  the  anthority  of  Mr.  Rivers,' ^^  from  whose  work  I  have 
drawn  most  of  the  following  statements.  As  almost  all  the  abt7riginal 
forms  brought  from  different  countries  have  been  crossed  and  re- 
crossed,  it  is  no  wonder  that  Targioni-Tozzetti,  iu  si)eakiiig  of  the 
common  roses  of  the  Italian  gardens,  remarks  tliat  "  the  native 
country  aud  precise  form  of  the  wild  tyjw  of  most  of  them  are 
involved  in  much  uncertainty,"  ^^^  NeTertheless,  Mr,  Rivers  in  re- 
fening  to  i?,  imUca  (p,  68)  says  that  the  descendants  of  each  group 
may  generally  be  recognized  by  a  close  obsejrver.  The  same  author 
often  speiiks  of  roses  as  havhig  been  a  little  hybridised;  but  it  is 
evident  that  in  very  many  cases  the  differences  due  to  variation 
and  to  hybridisation  cau  now  only  be  conjectural ly  distinguished. 

The  siKJcies  have  varied  both  by  seed  aud  by  bud ;  such  modified 
buds  being  often  called  by  gardeners  sports.  In  the  following 
chapter  I  shall  fully  discuss  this  latter  sul>ject,  and  shall  show  tliat 
bud-variations  can  be  propagate  not  only  by  grafting  and  budding, 
bat  often  by  seed.  Whenever  a  new  rose  apixmrs  with  any 
peculiar  character,  however  prodiiced,  if  it  yields  eeed^  Mr.  Rivers 


1 


^"  Alph.  de  Canriollp,  'Gdograph* 
BoV  p.  1083 1  ■'Gardcner*a  C'hrotj.^ 
1861^  p.  433.  The  mberitance  of  the 
white  imd  golden  zones  in  PelargoQium 
largely  depends  on  the  nature  of  the 
601 L      See  D,  Beftton,  in  '  Journftl  of 


HnrticultUFe/tS6l,p.  S+. 

"^  *RMe  Am.iteur*s  Gn^h*  T. 
Rivers,  1837,  p,  21. 

1^8  ^Journa!  Boft  Soc,,'  vol.  ii^ 
1855,  p.  162. 
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(p.  4)  fully  expects  it  to  become  the  parent-type  of  a  new  family. 
The  tendency  to  vary  is  so  strong  in  some  kinds,  as  in  the  Village 
Maid  (Rivers,  p.  16),  that  when  grown  in  different  soils  it  varies  so 
much  in  colour  that  it  has  been  thought  to  form  several  distinct 
kinds.  Altogether  the  number  of  kinds  is  very  great:  thus  M. 
Desportes,  in  his  Catalogue  for  1829,  enumerates  2562  as  cultivated 
in  France ;  but  no  doubt  a  large  proportion  of  these  are  merely 
nominal. 

It  would  be  useless  to  specify  the  many  points  of  difference 
between  the  Tarious  kinds,  but  some  constitutional  peculiarities 
may  be  mentioned.  Several  French  roses  (Rivers,  p.  12)  will  not 
succeed  in  England ;  and  an  excellent  horticulturist  "•  remarks, 
that  "  Even  in  the  same  garden  you  will  find  that  a  rose  that  will 
do  nothing  under  a  south  wall  will  do  well  under  a  north  one. 
That  is  the  case  with  Paul  Joseph  here.  It  grows  strongly  and 
blooms  beautifully  close  to  a  north  wall.  For  three  years  seven 
plants  have  done  nothing  under  a  south  wall."  Many  roses  can  be 
forced,  "  many  are  totally  unfit  for  forcing,  among  which  is  General 
Jacqueminot."**^  From  the  effects  of  crossing  and  variation 
Mr.  Rivers  enthusiastically  anticipates  (p.  87)  that  the  day  will 
come  when  all  our  roses,  even  moss-roses,  will  have  evergreen 
foliage,  brilliant  and  fragrant  flowers,  and  the  habit  of  blooming 
from  June  till  November.  "  A  distant  view  this  seems,  but  per- 
severance in  gardening  will  yet  achieve  wonders,"  as  assuredly  it 
has  already  achieved  wonders. 

It  may  be  worth  while  briefly  to  give  the  well-known  history  of 
one  class  of  roses.  In  1793  some  wild  Scotch  roses  (E,  spinosissima) 
were  transplanted  into  a  garden ;  ^^^  and  one  of  these  bore  flowers 
slightly  tinged  with  red,  from  which  a  plant  was  raised  with  semi- 
monstrous  flowers,  also  tinged  with  red ;  seedlings  from  this  flower 
were  semi-double,  and  by  continued  selection,  in  about  nine  or  ten 
years,  eight  sub-varieties  were  raised.  In  the  course  of  less  than 
twenty  years  these  double  Scotch  roses  had  so  much  increased  in 
number  and  kind,  that  twenty- six  well-marked  varieties,  classed  in 
eight  sections,  were  described  by  Mr.  Sabine.  In  1841  ^^'^  it  is  said 
that  three  hundred  varieties  could  be  procured  in  the  nursery- 
gardens  near  Glasgow ;  and  these  are  described  as  blush,  crimson, 
purple,  red,  marbled,  two-coloured,  white,  and  yellow,  and  as 
differing  much  in  the  size  and  shape  of  the  flower. 

Pansy  <yr  ffeaHsease  (Viola  tricolor,  &c.). — The  history  of  this 
flower  seems  to  be  pretty  well  known ;  it  was  grown  in  Evelyn's 
garden  in  1687 ;  but  the  varieties  were  not  attended  to  till  1810-1812, 
when  Lady  Monke,  together  with  Mr.  Lee,  the  well-known  nursery- 


"»  The   Rev.  W.    F.  Radclyffo,  in  "»  Mr.  Sabine,  in  »  Transact.  Hort. 

'  Journal  of  Horticulture,*  March  14,  Soc.,*   vol.  iv.  p.  285. 

1865,  p.  207.  '*2  *  An  Encyclop.  of  Plants,*  by  .1. 

"•  *  Gardener's  Chronicle,'  1861,  p.  C.  Loudon,  1841,  p.  443. 
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man,  energetically  com  menced  their  culture  i  and  iu  the  course  of 
a  few  yeatn  twenty  Tarieiies  could  be  purchased J^  At  about  the 
fiame  period,  namely  in  1B13  or  1814,  Lord  Gambler  collected  eome 
wild  plants,  and  hia  gardeni?r,  Mx,  Thomson,  cultivated  them, 
tot^^ether  with  some  common  garden  Tavieties,  and  t5ooii  effected  a 
great  improTement.  The  first  great  change  was  the  conversfon  of 
tho  dark  lines  in  the  centre  of  the  flower  into  a  dark  eye  or  centre, 
■wtLich  at  that  period  hod  never  b€>en  seen,  hut  is  now  coijiidere<l 
one  of  the  chief  requisites  of  a  first-rate  flower.  In  1835  a  book 
entirely  devoted  to  thiB  flower  was  published,  and  fonr  hundred 
named  Viirieties  were  on  sale.  From  these  circumstances  this  plant 
seemed  to  me  wordi  studying,  more  especially  from  the  great 
contrast  Ixjtwoen  the  small^  dull,  elongated^  irregular  flo^^ers  of  the 
wild  pmsyi  and  tJfie  beautiful,  flat,  Ryrametricali  circular,  velvet- 
Uke  flowers,  more  than  two  inches  in  diameter,  magnificently  and 
variously  coloured,  which  are  exhibited  at  our  shows.  But  when  I 
came  to  enquire  more  closely,  I  found  that,  though  the  varieties 
were  so  modern,  yet  that  much  confusion  and  doubt  prevailed 
about  their  parentage.  Plorists  believe  that  tlie  varieties^**  b3^ 
descended  from  several  wild  stocks,  namely,  K  irlcfjlor^  lufea, 
ffiatidijlora,  am^na^  and  aftaica^  more  or  less  intercrossed.  And 
when  I  looked  to  botanical  works  to  ascertain  whether  these  forms 
ought  to  be  ranked  as  species,  I  found  equal  doubt  and  confusion, 
Vtvfa  aliaica  seems  to  be  a  distinct  fornix  but  what  part  it  has  played 
in  the  origin  of  our  varieties  I  know  not ;  it  is  said  to  h;ive  been 
crossed  with  V.  lutea.  VioJa  amwna^*^^  is  now  looked  at  by  all 
Iwtaiiists  as  a  natural  variety  of  F,  grandifiora  ;  and  this  and  V. 
&udetka  have  been  proved  to  he  identical  with  V.  hUta.  The  latter 
and  K  tricolor  (including  its  admitted  variety  K  art^^pRis  \  are 
ranked  as  distinct  species  by  Babington,  and  hkewise  by  M.  Gay,*** 
who  has  paid  particular  attention  to  the  geuus ;  but  the  specific 
distinction  between  K  htUa  and  iricdor  is  chiefly  grounded  on  the 
one  being  strictly  and  the  other  not  strictly  perennial,  as  w^ell  as  on 
some  other  slight  and  nn important  difierences  in  the  form  of  the 
stam  and  stipulefl.  Bentham  unites  these  two  forms ;  and  a  high 
authority  on  such  matters,  Mr,  H,  C.  Watson,^®^  fays  that,  "  while 
K  trkotor  passes  into  V,  artmmis  on  tho  one  side,  it  approximates 
so  much  towards  V.  luiea  and  K  CuHJsii  on  the  other  side,  that  a 
distinction  l>ecomea  scarcely  more  easy  between  them  " 
Hence,  after  having  carefully  compared  numerous  varieties,  1 
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^"  London's  *  Gardener's  MagMiae,* 
vol.  lU  18"^5.  p,  427;  alao  ^  Jouroal 
of  Horticulture','   April    14,   lStJ3,  p, 

voh  Till,  p,  U7h  I  Toh  ix.  p*  »j8il, 

i«  Sir  J,  E.  Smith,  *Englbh  Flora,' 
Toh  i.  p.  30t3 .  H.  C.  Wa tson  /  Cy  be  1  e 
Uritaanica/  voL  i  l&47t  p.  l&l. 


'**  Qiiotetl  from  ^Annales  des  Sci- 
ences,* ia  the  Companion  to  the  *  Hot. 
Mag,/  vol.  I  1835,  p.  159. 

i«T  *  Cybele  Bnfiuinicsa*'  voL  L  p. 
173.  &fl  alsii  Dr.  Herbert  on  the 
change*  of  colour  in  tTaa&pIiinted  sp«- 
cimeiia,  and  on  the  natural  rariation* 
of  V.  grandiflnni,  in  *  Transact.  Hort. 
Soc'  vol.  w.  p.  IP. 
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gave  up  the  attempt  as  too  difl&cult  for  any  one  except  a  professed 
botanist  Most  of  the  varieties  present  such  inconstant  characters, 
that  when  grown  in  poor  soil,  or  when  flowering  out  of  their  proper 
season,  they  produced  differently  coloured  and  much  smaller 
flowers.  Cultivators  speak  of  this  or  that  kind  as  being  remark- 
ably constant  or  true;  but  by  this  they  do  not  mean,  as  in  other 
cases,  that  the  kind  transmits  its  character  by  seed,  but  that  the 
individual  plant  does  not  change  much  under  culture.  The 
principle  of  inheritance,  however,  does  hold  good  to  a  certain  extent 
even  with  the  fleeting  varieties  of  the  Heartsease,  for  to  gain  good 
sorts  it  is  indispensable  to  sow  the  seed  of  good  sorts.  Neverthe- 
less, in  almost  every  large  seed-bed  a  few  almost  wild  seedlings 
reappear  through  reversion.  On  comparing  the  choicest  varieties 
with  the  nearest  allied  wild  forms,  besides  the  difference  in  the 
size,  outline,  and  colour  of  the  flowers,  the  leaves  sometimes 
differ  in  shape,  as  does  the  calyx  occasionally  in  the  length  and 
breadth  of  the  sepals.  *  The  differences  in  the  form  of  the  nectary 
more  especially  deserve  notice;  because  characters  derived  from 
this  organ  have  been  much  used  in  the  discrimination  of  most  of 
the  species  of  Viola.  In  a  large  number  of  flowers  compared  in 
1842  I  found  that  in  the  greater  number  the  nectary  was  straight ; 
in  others  the  extremity  was  a  little  turned  upwards,  or  downwards, 
or  inwards,  so  as  to  be  completely  hooked ;  in  others,  instead  of 
being  hooked,  it  was  first  turned  rectangularly  downwards,  and 
then  backwards  and  upwards;  in  others,  the  extremity  was  con- 
siderably enlarged ;  and  lastly,  in  some  the  basal  part  was  depressed, 
becoming,  as  usual,  laterally  compressed  towards  the  extremity. 
In  a  large  number  of  flowers,  on  the  other  hand,  examined  by  me 
in  1856  from  a  nursery-garden  in  a  different  part  of  England,  the 
nectary  hardly  varied  at  all.  Now  M.  Gay  says  that  in  certain 
districts,  especally  in  Auvergne,  the  nectary  of  the  wild  V.  grandi- 
flora  varies  in  the  manner  just  described.  Must  we  conclude  from 
this  that  the  cultivated  varieties  first  mentioned  were  all  descended 
from  F.  grandiflora,  and  that  the  second  lot,  though  having  the 
same  general  appearance,  were  descended  from  V.  tricolor,  of  which 
the  nectary,  according  to  M.  Gay,  is  subject  to  little  variation  ?  Or 
is  it  not  more  probable  that  both  these  wild  forms  would  be  found 
under  other  conditions  to  vary  in  the  same  manner  and  degree, 
thus  showing  that  they  ought  not  to  be  ranked  as  specifically 
distinct  ? 

The  Dahlia  has  been  referred  to  by  almost  every  author  who  has 
written  on  the  variation  of  plants,  because  it  is  believed  that  all  the 
varieties  are  descended  from  a  single  species,  and  because  all  have 
arisen  since  1802  in  France,  and  since  1804  in  England."®  Mr. 
Sabine  remarks  that  "  it  seems  as  if  some  period  of  cultivation  had 
been  required  before  the  fixed  qualities  of  the  native  plant  gave 


*••  Salisbury,  in   *  Transact.  Hort.       semi-double  variety  was  produced  in 
See.,*  vol.   i.    1812,   pp.   84,   92.     A       Madrid  in  1790. 


394 


FLOWERS* 


Cmap,  X. 


way  and  bejpti  to  sjiort  into  those  changes  which  now  so  delight 
iis.'*^**  Tbe  flowers  have  boen  greatlj  moditit^l  in  shape  from  a 
fiat  to  a  globular  form.  Anemone  and  ranunculus- like  raceB/** 
which  differ  in  the  form  and  arrangement  of  the  florets,  have 
arisen  ;  also  dwarfed  nices,  one  of  which  is  only  eighteen  ineh^  in 
height.  The  meiU  vary  much  in  size.  The  petals  are  nuiformly 
coloured  or  tipped  or  striped,  and  present  an  almost  infinite 
divetfeity  of  tints.  Seedlings  of  fourteen  different  colourE  *^^  have 
been  raised  from  the  same  plant ;  yet,  as  Mr.  Sabiue  has  remarked^^ 
'*many  of  the  seedlings  follow  their  parents  in  colour/'  The  period 
of  flowering  has  been  considerably  hastened^,  and  this  has  probably 
been  effected  by  continued  (selection.  Salisbury,  writing  1808, 
says  til  at  they  then  flowered  from  September  to  No\*ember;  in 
1828  &jme  new  dwarf  varieties  b^pgan  flowering  in  June;*"  and 
Mr.  Grieve  informs  me  that  the  dwarf  purple  Zelinda  in  his  garden 
IS  in  full  bloom  by  the  middle  of  June  and  sometimes  even  earlier. 
Slight  constitutional  differencos  have  lieen  observed  betwe<=n  certain 
yarioties :  thus,  some  kinds  succeed  much  better  in  one  part  of 
England  than  in  another  ;^^  and  it  has  been  noticed  that  some 
varieties  require  much  more  moisture  than  others.^" 

Such  flowers  as  the  eamation^  common  tulipi  and  hyacinth,  which 
are  believed  to  be  deiscended^  each  from  a  single  wild  form,  present 
mnumerable  varieties,  differing  almost  exclusively  in  the  size,  form, 
and  colour  of  the  flowers.  Thoso  and  some  other  anciently  cult!- 
vatod  plants  which  have  been  long  propagated  by  offsets,  piplngB, 
bulbs,  &e.,  become  so  excessively  variable,  that  almost  each  new 
plant  raided  from  st;ed  forms  a  new  variety,  ''all  of  which  te 
dcscrite  particularly/'  as  old  Gerarde  wrote  in  15£^7,  *'  were  to  roll 
Sisyphus's  stone,  or  to  number  the  sands.'' 

Hyaciidh  {Uya^inthm  iirieidali$).~\i  may,  however,  be  worth 
while  to  give  a  short  account  of  this  plant,  which  was  introducc-d 
into  England  in  1096  from  the  Leyaot.*^  The  petals  of  the  original 
flower,  says  Mr.  Paul,  were  narrow,  wrinkled,  pointed,  and  of  a 
flirasy  texture ;  now  they  are  broad,  smooth,  solid,  and  rounded. 
The  erectnesa^  breadth,  and  length  of  the  whole  spike,  and  the  size 
of  the  flowers,  have  all  increased.  The  colours  have  beisn  intensified 
and  diversified.    Gerarde,  in  1597,  enumerates  four,  and  ParkinsoEp 
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"^  M,  Faivre  has  given  aa  iote- 
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in  1629,  eight  varieties.  Now  the  varieties  are  very  numerous,  and 
they  were  still  more  numerous  a  century  ago.  Mr.  Paul  remarks 
that "  it  is  interesting  to  compare  the  Hyacinths  of  1629  with  those 
"  of  1864,  and  to  mark  the  improvement.  Two  hundred  and  thirty- 
"  five  years  have  elapsed  since  then,  and  this  simple  flower  serves 
"  well  to  illustxate  the  great  fact  that  the  original  forms  of  nature 
*'  do  not  remain  fixed  and  stationary,  at  least  when  brought  under 
"  cultivation.  While  looking  at  the  extremes,  we  must  not,  how- 
"  ever,  forget  that  there  are  intermediate  stages  which  are  for  the 
"  most  part  lost  to  us.  Nature  will  sometimes  indulge  herself 
"  with  a  leap,  but  as  a  rule  her  march  is  slow  and  gradual."  He 
adds  that  the  cultivator  should  have  "  in  his  mind  an  ideal  of 
"  beauty,  for  the  realisation  of  which  he  works  with  head  and 
"  himd."  We  thus  see  how  clearly  Mr.  Paul,  an  eminently  success- 
ful cultivator  of  this  flower,  appreciates  the  action  of  methodical 
selection. 

In  a  curious  and  apparently  trustworthy  treatise,  published  at 
Amsterdam  ^'^  in  176S,  it  is  stated  that  nearly  2,000  sorts  were  then 
known ;  but  in  1864  Mr.  Paul  found  only  700  in  the  largest  garden 
at  Haarlem.  In  this  treatise  it  is  said  that  not  an  instance  is 
known  of  any  one  variety  reproducing  itself  truly  by  seed :  the 
white  kinds,  however,  now  ^^  almost  always  yield  white  hyacinths, 
and  the  yellow  kinds  come  nearly  true.  The  hyacinth  is  remark- 
able from  having  given  rise  to  varieties  with  bright  blue,  pink,  and 
distinctly  yellow  flowers.  These  three  primary  colours  do  not 
occur  in  the  varieties  of  any  other  species ;  nor  do  they  often  all 
occur  even  in  the  distinct  species  of  the  same  genus.  Although  the 
several  kinds  of  hyacinths  differ  but  slightly  from  each  other  except 
in  colour,  yet  each  kind  has  its  own  individual  character,  which 
can  be  recognised  by  a  highly  educated  eye ;  thus  the  writer  of  the 
Amsterdam  treatise  asserts  (p.  43)  that  some  experienced  florists, 
such  as  the  famous  G.  Voorhelm,  seldom  failed  in  a  collection  of 
above  twelve  hundred  sorts  to  recognise  each  variety  by  the  bulb 
alone!  This  same  writer  mentions  some  few  singular  variations: 
for  instance,  the  hyacinth  commonly  produces  six  leaves,  but'  there 
is  one  kind  (p.  35)  which  scarcely  ever  has  more  than  three  leaves ; 
another  never  more  than  five;  whilst  others  regularly  produce 
either  seven  or  eight  leaves.  A  variety,  called  la  Coryphee,  in- 
variably produces  (p.  116)  two  flower- stems,  united  together  and 
covered  by  one  skin.  The  flower-stem  in  another  kind  (p.  128) 
comes  out  of  the  ground  in  a  coloured  sheath,  before  the  appearance 
of  the  leaves,  and  is  consequently  liable  to  suffer  from  frost. 
Another  variety  always  pushes  a  second  flower-stem  after  the  first 
has  begun  to  develop  itself.  Lastly,  white  hyacinths  with  red, 
purple,  or  violet  centres  (p.  129)  are  the  most  liable  to  rot.    Thus, 


*••  *  Des  Jacinthes,   de  leur  Ana-  "'  Alph.  de  CandoUe,  *  Geograph. 

tomie,    Reprodacti'.n,     et     Culture.*       Bot.,*  p.  1082 
Amsterdam,  1768. 
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the  hyacinth,  like  so  many  previous  plants,  when  long  cultivated 
and  closely  watched,  is  found  to  offer  many  singular  variations. 

In  the  two  last  chapters  I  have  given  in  some  detail  the 
range  of  variation,  and  the  history,  as  far  as  known,  of  a 
considerable  number  of  plants,  which  have  been  cultivated 
for  various  purposes.  But  some  of  the  most  variable  plants, 
such  as  Kidney-beans,  Capsicum,  Millets,  Sorghum,  &c.,  have 
been  passed  over ;  for  botanists  are  not  at  all  agreed  which 
kinds  ought  to  rank  as  species  and  which  as  varieties; 
and  the  wild  parent-species  are  unknown.^^^  Many  plants 
long  cultivated  in  tropical  countries,  such  as  the  Banana, 
have  produced  numerous  varieties ;  but  as  these  have  never 
been  described  with  even  moderate  care,  they  are  here  also 
passed  over.  Nevertheless,  a  sufficient,  and  perhaps  more 
than  sufficient,  number  of  cases  have  been  given,  so  that  the 
reader  may  be  enabled  to  judge  for  himself  on  the  nature  and 
great  amount  of  variation  which  cultivated  plants  have 
undergone. 

»»«  Alph.  do  Candolle,  *  G^graph.  Bot.,'  p.  983. 
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.   CHAPTER  XI. 

ON   BUD-VARIATION,   AND   ON   CERTAIN   ANOMALOUS   MODES   OK 
REPRODUCTION   AND   VARIATION. 

BUD-VABIATIOX  IN  THE  PEACH,  PLUM,  CHERRY,  VINE,  GOOSEBERRY,  CURRANT, 
AND  BANANA,  AS  SHOWN  BY  THE  MODIFIED  FRUIT — IN  FLOWERS: 
CAMELLIAS,  AZALEAS,  CHRYSANTHEMUMS,  ROSES,  ETC. — ON  THE  RUNNING 
OF  THE  OOLOl'B  IN  CARNATIONS — ^BUD-VARIATIONS  IN  LEAVES — VARL\- 
TI0N8  BY  SUCKERS,  TUBERS,  AND  BULBS — ON  THE  BREAKING  OF  TULIPS 
— BUD-VABLATIONS  GRADUATE  INTO  CHANGES  CONSEQUENT  ON  CHANGED 
CONDITIONS  OF  LIFE — GRAFT-HYBRIDS —ON  THE  SEGREGATION  OF  THE 
PARENTAL  CHARACTERS  IN  SEMINAL  HYBRIDS  BY  BUD-VARIATION — ON 
THE  DIRECT  OB  IMMEDIATE  ACTION  OF  FOREIGN  POLLEN  ON  THE  MOTHER- 
PLANT — ON  THE  EFFECTS  IN  FEMALE  ANIMALS  OF  A  PREVIOUS  IMPREG- 
NATION ON  THE  SUBSEQUENT  OFFSPRING CONCLUSION  AND  SUMMARY. 

This  chapter  will  be  chiefly  devoted  to  a  subject  in  many 
respects  important,  namely,  bud-variation.  By  this  term  I 
include  all  those  sudden  changes  in  structure  or  appearance 
which  occasionally  occur  in  full-grown  plants  in  their  flower- 
buds  or  leaf-buds.  Gardeners  call  such  changes  "  Sports  ;'* 
but  this,  as  previously  remarked,  is  an  ill-defined  expression, 
as  it  has  often  been  applied  to  strongly  marked  variations  in 
seedling  plants.  The  difference  between  seminal  and  bud 
reproduction  is  not  so  great  as  it  at  first  appears ;  for  each 
bud  is  in  one  sense  a  new  and  distinct  individual ;  but  such 
individuals  are  produced  through  the  formation  of  various 
kinds  of  buds  without  the  aid  of  any  special  apparatus, 
whilst  fertile  seeds  are  produced  by  the  concourse  of  the  two 
sexual  elements.  The  modifications  which  arise  through 
bud-variation  can  generally  be  propagated  to  any  extent  by 
grafting,  budding,  cuttings,  bulbs,  &c.,  and  occasionally  even 
by  seed.  Some  few  of  our  most  beautiful  and  useful  pro- 
ductions have  arisen  by  bud-variation. 

Bud-variations  have  as  yet  been  observed  only  in  the 
vegetable  kingdom ;  but  it  is  probable  that  if  compound 
ianimals,  such  as  corals,  &c.,  had  been  subjected  to  a  long 
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course  of  domestication,  they  would  have  %'ariecl  hj  ]judsj 
for  they  resemble  plants  in  many  reape^^te.  For  instance,  any 
31  cw  or  peculiar  character  presented  by  a  compound  aDiinal  is 
propagated  by  buddiug,  as  occurs  with  diiferently, coloured 
Hydras,  and  as  ^Ir.  Gosse  has  shown  to  be  the  cajse  with  a< 
singular  variety  of  a  true  coral.  Varieties  of  the*  Hydra 
have  also  been  grafted  on  other  varieties,  and  have  retained 
their  character. 

I  will  in  the  first  place  g-ive  all  the  cases  of  bud -variations 
which  I  have  been  able  to  collect ^  and  afterwards  show  their' 
importance.^  These  cases  prove  that  those  anthors  whi 
like  Pallas,  attribute  all  variability  to  the  crossing  either 
distiuct  raops,  or  of  distinct  individuals  belonging  to  tin 
same  race  but  Bomewhat  different  from  each  other,  are  in 
error ;  as  are  those  authors  who  attnbute  all  variability 
the  mere  act  of  sexual  union.  Nor  ran  we  account  in  all 
for  the  appearance  through  bud-variation  of  new  cliaractera^ 
by  the  princible  of  reversion  to  long -lost  characters.  He 
who  wishefi  to  judge  how  far  the  conditions  of  life  directly 
cause  each  particular  variation  ought  tu  reflect  well  on  tht 
cases  immediately  to  l>e  given,  I  will  commence  with  bud-' 
variations,  as  exhibited  in  the  fruit,  and  then  pass  on  to 
flowers,  and  finally  to  leaves. 


n 
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Pmch  (AmygtMm  perska). — In  the  last  chapter  I  gave  two  i  _ 
of  a  peach-almond  and  a  double- flowered  almond  which  suddenly  I 
produced  fruit  closely  reisembling  true  peaches.  1  have  also  girea] 
many  cases  of  peach-trees  producing  buds,  which,  when  developedl 
into  branches,  have  yielded  nectarines.  We  have  seen  that  no  less! 
than  six  named  and  several  unnamed  varieties  of  the  peach  hur&l 
thus  produced  several  varieties  of  nectarine.  I  have  shown  tlmtf 
it  IB  highly  improbable  that  all  these  piacb-trecs,  some  of  which  i 
are  old  varieties,  and  have  been  propagateii  by  the  millioo,  araj 
hybrids  from  the  peach  and  nectarine,  and  that  it  is  opposedl 
to  all  analogy  to  attribute  the  occasional  production  of  nectarine*1 


'  Since  the  pubUcatEon  of  the  tint 
edition  of  this  work,  I  hai?efoutnl  that 
Al.  Carrifere,  C/isf  des  P^pinii/^s  a'i 
Mug.  d'ffitt.  Nat.,  m  his  exe^elknt 
Esday^  *  Product! OQ  et  FixBticD  des 
VaridUs,  1865/ has  given  a  Jist  cf 
bud-variations    fai'    more    extensivp 


than  mine  ;  hat  as  these  relate  chiefly  1 
to  (Hues  occurdDg  in  Fmnce  1  hnivrl 
!efl  tuT  liiit  ae  it  staad,  addia;  f 
a  few  fjicta  from  IL  Carri^re  an  J  ' 
others.  Any  aaa  who  wishes  t«  ■ 
study  the  subject  fully  should  refr#J 
to  M.  CfliTifere's  Essair. 
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on  peach-trees  to  the  direct  action  of  i)ollen  from  some  neiglibouriDg 
nectarine-tree.  Several  of  the  cases  are  highly  remarkable,  because, 
firstly,  the  fruit  thus  produced  has  sometimes  been  in  part  a 
nectarine  and  in  part  a  peach ;  secondly,  because  nectarines  thus 
suddenly  produced  have  repixxiuced  themselves  by  seed ;  and  thirdly, 
because  nectarines  are  produced  from  peach-trees  from  seed  as 
well  as  from  buds.  The  seed  of  the  nectarine,  on  the  other  hand, 
occasionally  produces  peaches ;  and  we  have  seen  in  one  instance 
that  a  nectarine-tree  yielded  peaches  by  bud-variation.  As  the 
peach  is  certainly  the  oldest  or  primary  variety,  the  production 
of  peaches  from  nectarines,  either  by  seeds  or  buds,  may  perhaps 
be  considered  as  a  case  of  reversion.  Certain  trees  have  also 
been  described  as  indifferently  bearing  peaches  or  nectarines,  and 
this  may  be  considered  as  bud-variation  carried  to  an  extreme 
degree. 

The  grosse  mignonne  peach  at  Montreuil  produced  "from  a 
sporting  branch  "  the  grosse  mignonne  tardive,  "  a  most  excellent 
variety,"  which  ripens  its  fruit  a  fortnight  later  than  the  parent 
tree,  and  in  equally  good.*  This  same  peach  has  likewise  produced 
by  bud-variation  the  early  grosse  mignonne.  Hunt's  large  tawny 
nectarine  "  originated  from  Hunt's  small  tawny  nectarine,  but  not 
through  seminal  reproduction."^ 

Mums, — Mr.  Knight  states  that  a  tree  of  the  yellow  magnum 
bonum  plum,  forty  years  old,  which  had  always  borne  ordinary 
Imit,  produced  a  branch  which  yielded  red  magnum  bonums.'* 
Mr.  Kiver?,  of  Sawbridgeworth,  informs  me  (Jan.  1863)  that  a 
single  tree  out  of  400  or  500  trees  of  the  Early  Prolific  plum,  which 
is  a  purple  kind,  descended  from  an  old  French  variety  bearing 
purple  fruit,  produced  when  about  ten  years  old  bright  yellow 
plums ;  these  differed  in  no  respect  except  colour  from  those  on 
the  other  trees,  but  were  unlike  any  other  known  kind  of  yellow 
plum.* 

Cherry  (Prunm  cerasus). — Mr.  Knight  has  recorded  (ibid.)  the 
case  of  a  branch  of  a  May-Duke  cherry,  which,  though  certainly 
never  grafted,  always  produced  fruit,  ripening  later,  and  more 
oblong  than  the  fruit  on  the  other  branches.  Another  account 
has  been  given  of  two  May-Duke  cherry-trees  in  Scotland,  with 
branches  bearing  oblong  and  very  fine  fruit,  which  invariably 
ripened,  as  in  Knight's  case,  a  fortnight  later  than  the  other  cherries.* 
.  M.  Carriere  gives  (p.  37)  numerous  analogous  cases,  and  one  of  the 
same  tree  baring  three  kinds  of  fruit. 

Orapes  (^Vitis  vinifera). — The   black  or  purple  Frontignan  in 


*  *  Gardener's  Chron.,'  1854.  p.  821.  *  *  Transact.  Hort.Soc.,'  vol.  ii.  p. 

»  Lindley's   *  Guide   to  Orchard,'  as  160. 
quoted  in  *Gardener'sChron.' 1852,  p.  ^  See    also    *  Gardt'ner's    Chron., 

821.     For  the  Early  mianonne  peach,  1863,  p.  27. 
Mtf*  Gardener's    Chron.,*     1834,    p.  •  *Gard.  Chron.,' 1852,  p.  82X. 
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one  case  produced  during  two  successive  years  vaiid  no  doubt 
permanently)  spurs  which  bore  wlifte  FrontigUBn  grapes.  In 
nnotiier  case,  on  the  snma  footstalk,  the  lower  berries  *'w^ere  well- 
coloured  bhick  Fronlignans ;  those  ne3£t  tlie  s^alk  were  white, 
with  the  exception  ef  one  black  and  one  streaked  berry ; "  and 
altogether  there  were  fifteen  black  and  twelve  white  berries  on  the 
same  stalk.  In  another  kind  of  grafw,  black  and  amber-coloured 
berries  were  produced  in  the  same  cluster.''  Count  Odart  descri^ 
a  variety  wliieb  often  bears  on  the  sarae  stalk  small  roand  aiji 
large  oblong  berries;  though  the  shape  of  the  berry  is  generally 
a  ftsed  character.*  Here  ia  anotber  striking  cas^  given  on  the 
excellent  anthority  of  M.  Carriere;*  '*a  black  Ham  bur;?  p^pe 
(Frankenthal)  was  cut  down,  and  produced  tbree  suckers;  one 
of  these  was  layered,  and  after  a  time  produced  much  small 
berries,  wMch  always  ripened  at  least  a  forcnight  earlier  th. 
the  others.  Of  the  remaining  two  suckers,  one  produced  eYer; 
year  fine  grapes,  whilst  the  other,  although  it  set  an  abundaO' 
of  fruit,  matured  only  a  few,  and  these  of  inferior  quality/' 

Gooseberry  (^hihes  qrosi^uJaria^. — A  remarkable  ease  baa  ___. 
described  by  Dr.  Lin (f ley  ^^  of  a  bush  which  bore  at  tbe  same  tinii 
no  less  than  four  kinds  of  berries,  namely,  hairy  and  red, — smoot 
Bmall  and  red,— green,— and  yellow  tinged  with  buff;  the  tw< 
latter  kinds  had  a  different  flavour  from  the  red  berries,  and  thei: 
seeds  were  coloured  red.  Three  twigs  on  this  bush  grew  cl 
together;  the  first  bore  three  yellow  berries  and  one  red;  th( 
second  twig  bore  four  yellow  and  one  red;  aod  the  third  four 
and  one  yellow.  Mr.  Laitou  also  informs  me  that  he  has 
a  Rod  Warrington  gooseberry  bearing  both  red  and  yellow  fruil 
on  the  same  branch. 

Currant  {Eibes  rubrum}. — A  bush  purchiLsed  as  the  Charapagnej 
which  is  a  variety  that  bears  blush-coloured  fruit  intermedia 
between  red  and  white,  produced  during  fourteen  years  on  separati 
branches  and  mingled  on  the  same  branch,  berries  of  the  red,  wliit 
and  champagne  kinds,**    The  suspicion  naturally  arises  that  t 
variety  may  have  originated  from  a  cross  between  a  red  and  whi 
variety,  and  that  the  alwve  transformation  may  be  accounted  U 
by  reversion  to  both  parent-forms;  but  from  the  foregoing  compl 
case  of  the  gooseberry  this  view  is  doubtful    In  France,  a  bmncl 
of  a  red-cnrrant  bash,  about  ten  years  old,  produced  near 
Bummit  five  white  berrieSj  and  lower  down,  amongst  the  red  berriea, 
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'  Girdenor's  Chroiu,'  1852,  p.  629  ; 
1856,  p.  6t8j  18tj4,  p.  986,  Other 
Ci^es  are  givea  by^  Bruaa.  '  RfjQvcae- 
ioence,'  la  *  Kay  Soc.  Bot.  ileTn*,* 
185J,  p.  314. 

"  *  Aiiip€l<jgraphiE!/&L\j  1849,  p*  71. 

"  *  Gardeiier'i  Chrooidf^/  18ti6,  p. 


^'  *  Gardener^jt  Chronicle,'  1855,  pp 

»»  *  Ghirdcjttcr's   Chron.,*    1S42,    jt, 
873  ;  1855^  p.  *>+*>.     lu  the  *  Chroni- 
cle,' p.  87ij,  Mr.  l\  Hackeiizift  stat< 
tbdi  tbf]  busK  still  contititie»  to  bc^ 
the    thrf^fi  kinLls  of  fiiiit.  ** a)lbnt]:i{li^ 
tbey  have  not  hmen  every  y^nr  Alikr. 
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one  berry  half  red  and  half  white."  Alexander  Braun"  also  has 
often  seen  branches  on  white  currant-trees  bearing  red  berries. 

Pear  (Pyrus  communis), — Bureau  de  la  Malle  states  that  the 
flowers  on  some  trees  of  an  ancient  variety,  the  doyenn^  galeux,  were 
destroyed  by  frost :  other  flowers  appeared  in  July,  which  produced 
six  pears;  these  exactly  resembled  in  their  skin  and  taste  the 
fruit  of  a  distinct  variety,  the  gro»  doyenne  hianc,  but  in  shape 
were  like  the  bon-chretien :  it  was  not  ascertained  whether  this 
new  variety  could  be  propagated  by  budding  or  grafting.  The 
same  author  grafted  a  bon-chrStitn  on  a  quince,  and  it  produced, 
besides  its  piroper  fruit,  an  apparently  new  variety,  of  a  peculiar 
form  with  thick  and  rough  skin." 

Apple  (Pyrus  mafus). — In  Canada,  a  tree  of  the  variety  called 
Pound  Sweet,  produced,"  between  two  of  its  proper  fruit,  an  apple 
which  was  well  russeted,  small  in  size,  different  in  shape,  and 
with  a  short  peduncle.  As  no  russet  apple  grew  anywhere  near, 
thiis  case  apparently  cannot  be  accounted  for  by  the  direct  action 
of  foreign  pollen.  M.  Carriere  (p.  38)  mentions  an  analogous 
instance.  I  shall  hereafter  give  cases  of  apple-trees  which  regu- 
larly produce  fruit  of  two  kinds,  or  half-and-half  fruit ;  these  trees 
are  generally  supposed,  and  probably  with  truth,  to  be  of  crossed 
parentage,  and  that  the  fruit  reverts  to  both  parent-forms. 

Jianana(Musa  mpientium).S\r  E.  Schomburgk  states  that  he 
saw  in  St.  Domingo  a  raceme  on  the  Fig  Banana  which  bore 
towards  the  base  125  fruits  of  the  proper  kind ;  and  -these  were 
succeeded,  as  is  usual,  higher  up  the  raceme,  by  barren  flowers, 
and  these  by  420  fruits,  ha\ing  a  widely  different  appearance,  and 
ripening  earlier  than  the  proper  fruit.  The  abnormal  fruit  closely 
resembled,  except  in  being  smaller,  that  of  the  Musa  chihenda  or 
cavendishii,  which  has  generally  been  ranked  as  a  distinct  species.** 

Flowebs.— Many  cases  have  been  recorded  of  a  whole  plant,  or 
single  branch,  or  bud,  suddenly  producing  flowers  different  from 
the  proper  type  in  colour,  form,  size,  doubleness,  or  other  character. 
Half  the  flower,  or  a  smaller  segment,  sometimes  changes  colour. 

Camellia, — The  myrtle-leaved  species  (C.  rnyrti/oliaX  and  two  or 
three  varieties  of  the  common  species,  have  been  known  to  produce 
hexagonal  and  imperfectly  quadrangular  flowers ;  and  the  branches 
producing  such  flowers  have  been  propagated  by  grafting."  The 
rompon  variety  often  bears  '*  four  distinguishable  kinds  of  flowers, 
'  — ^the  pure  white  and  the  red-eyed,  which  appear  promiscuously ; 
'  the  brindled  pink  and  the  rose-coloured,  which  may  be  kept 


"  *  Revue    Horticole,'    quoted    in  ibid.,  torn,  xxxiv.,  1852,  p.  748. 

' Gard.  Chronicle,*  1844,  p.  87.  "  This  case  is  given  in  the  *Gard. 

"  *  Rejuvenescence  in  Nature,*  Bot.  Chronicle,*  1867,  p.  403. 

Memoirs  Ray  Soc.,'  1853,  p.  314.  ^*  *  Journal  of    Proc.   Linn.  Soc, 

**  *Comptes     Rendus,'     torn.   xli.  vol.  ii.  Botany,  p.  131. 

1855,   p.   804.    The  second   case  is  "  *  Gard.  Chronicle,*  1847,  p.  207. 
^ven  on  the  authority  of  Gaudichaud, 
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"  Beparate  witli  tolerable  certainty  by  grafting  from  the  branches 
"  thitt  bear  them."  A  branch,  also,  on  an  old  tree  of  the  rose-<;oloured 
varieij  has  been  eeen  to  "  revext  to  the  pure  white  colour,  an 
"  occurrence  loi^  common  than  the  departure  from  it/*  ^* 

Cntt^fjuR  oy:i/ueantha. — A  dark  pink  hawthorn  has  lieen  known  to 
throw  out  a  single  tuft  of  pure  white  bloasoma;'*  and  Mr.  A. 
ClApham,  nurseryman,  of  Bedford,  informs  me  that  his  father  had  a 
deep  crimson  tlioru  f^rafted  on  a  white  thorn,  which  during  several 
years,  at  ways  borOi  liigli  alx>YC  the  graft,  bunehea  of  white,  pink  and 
deep  crimson  floweis. 

Azalea  indka  is  well  known  often  to  produce  new  Tarieties  by 
bude.  I  have  myself  seen  several  cases,  A  plant  of  Azalea  mdka 
vfirk^ata  has  been  exhibited  bearing  a  truss  of  flowers  of  A.  Ind. 
gkd-itaittsn  "  as  true  as  could  |X)ssibly  be  produced,  thus  evidencing 
the  origin  of  that  fine  Tariety."  On  another  plant  of  A.  inff.  varie- 
gula  a  perfect  flower  of  A.  ind.  lateritta  was  produced ;  so  that  both 
gfedstatienii  and  lateritin  no  doubt  originally  appeared  as  sporting 
branch 03  of  A.  ind.  vari^jatal^ 

I  i  ib  fir  us  {  Fan't  hi  m  tr  iaif^p  iV) ,  —A  seedl  in  g  o  f  tli  is  plant,  wb  en  some 
years  old,  produced,  ot  Saharunpore,^  some  branches  '*  which  bora 
leaves  and  flowers  widely  different  from  the  normal  form.*'  "  The 
abnormal  leaf  is  much  less  divided,  and  not  acuminated.  The 
petals  are  considerably  larger,  and  quite  entire.  There  is  also  in 
the  fresh  state  a  conspicuous,  large,  oblong  gland,  full  of  a  viscid 
iecretion,  on  the  back  of  each  of  the  calycine  gegments,"  Dr.  King, 
who  subsequently  had  charge  of  these  Gardens,  informs  me  that  a 
tree  of  Fantium  tHamm  (probably  the  very  same  plant)  growing 
there,  had  a  branch  buried  in  the  ground^  apparently  by  accident ; 
and  this  branch  chaagei  its  character  wonderfully,  growing  like  a 
bush,  and  producing  flowers  and  leaves,  resembling  in  shape  those 
of  another  species,  viz.,  F.  tlUacenm.  A  small  branch  springing 
from  this  bush  near  the  ground,  reverted  to  the  parent-form. 
Both  forms  were  extensively  propagated  during  several  years  by 
cuttings  and  kept  perfectly  trne. 

AHh(Fa  ro&ea^^h.  double  yellow  Hollyhock  suddenly  ttim^  one 
year  into  a  pure  white  single  kindj  eul^eqnently  a  branch  bearing 
the  original  double  yellow  flowers  reappeared  in  the  midst  of  the 
branches  of  the  single  white  Irind.^ 

Pdargomum,--Th^'m  highly  cultivated  plants  seem  eminently 
liable  to  bud- variation.  I  will  give  only  a  few  well-marked  eases. 
Gartner  has  aeeu^^  a  plant  of  P.  zonah  with  a  branch  having  white 


"  Heib^rt, 'Amuryllidaccae/  1838, 
p.  369. 

>*  '  Garde ner*a  ChroaiclE,*  1845,  p, 
391. 

"  Exhibited  at  Hort.  Soc,  Iflndoo. 
Hflport  in  '  Gardener's  Ghroo,/  18*4^ 
p.  337, 


^1  Jfr.  W.  Bell,  But.  Soc.  wf  E^lin- 
burgh,  May,  18tl3. 

^  *  Rerue  Horticiile,'  i|uoLed  in 
*  GardflDer's  Chron./ 1845,  p.  475, 

*"  *  Bastarderaeugung;  1849,  *» 
76. 
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edges,  which  remained  constant  for  years,  and  bore  flowers  of  a 
deeper  red  than  nsual.  Generally  speaking,  such  branches  present 
little  or  no  difference  in  their  flowers:  thus  a  writer"  pinched  off 
the  leading  shoot  of  a  seedling  P,  zoncUe,  and  it  threw  out  three 
branches,  which  differed  in  the  size  and  colour  of  their  leaves  and 
stems;  but  on  all  three  branches  "the  flowers  were  identical," 
except  in  being  largest  in  the  green-stemmed  variety,  and  smallest 
in  that  with  variegated  foliage :  these  three  varieties  were  sub- 
sequently propagated  and  distributed.  Many  branches,  and  some 
whole  plants,  of  a  variety  called  compactum,  which  bears  orange- 
scarlet  flowers,  have  been  seen  to  produce  pink  flowers.**  Hill's 
Hector,  which  is  a  pale  red  variety,  produced  a  branch  with  lilac 
flowers,  and  some  trusses  with  both  red  and  lilac  flowers.  This 
apparently  is  a  case  of  reversion,  for  Hill's  Hector  was  a  seedling 
from  a  lilac  variety.**  Here  is  a  better  case  of  reversion :  a  variety 
produced  from  a  complicated  cross,  after  having  been  propagated 
for  five  generations  by  seed,  yielded  by  bud-variation  three  very 
distinct  varieties  which  were  undistinguishable  from  plants, 
"known  to  have  been  at  some  time  ancestors  of  the  plant  in 
question.'""  Of  all  Pelargoniums,  Kollisson's  Unique  seems  to  be 
the  most  sportive ;  its  origin  is  not  positively  known,  but  is  believed 
to  be  from  a  cross.  Mr.  Salter,  of  Hammersmith,  states  *•  that  he 
has  himself  known  this  purple  variety  to  produce  the  lilac,  the 
rose-crimson  or  conspicuum,  and  the  red  or  coccineum  varieties ;  the 
latter  has  also  produced  the  rose  clamour ;  so  that  altogether  four 
varieties  have  originated  by  bud  variation  from  EoUisson's  Unique. 
Mr.  Salter  remarks  that  these  four  varieties  "  may  now  be  con- 
"  sidered  as  fixed,  although  they  occasionally  produce  flowers  of 
"  the  original  colour.  This  year  coccineum  has  pushed  flowers  of 
"  three  different  colours,  red,  rose,  and  lilac,  upon  the  same  truss, 
"  and  upon  other  trusses  are  flowers  half  red  and  half  lilac." 
Besides  these  four  varieties,  two  other  scarlet  Uniques  are  known  to 
exist,  both  of  which  occasionally  produce  lilac  flowers  identical 
with  Eollisson's  Unique ;  **  but  one  at  least  of  these  did  not  arise 
through  bud-variation,  but  is  believed  to  be  a  seedling  from  Rollis- 
son's  Unique."  ^  There  are,  also,  in  the  trade  *^  two  other  slightly 
different  varieties,  of  unknown  origin,  of  RoUisson's  Unique :  so 
that  altogether  we  have  a  curiously  complex  case  of  variation  both 
by  buds  and  seeds.'*    Here  is  a  still  more  complex  case :  M.  Rafarin 

"  *  Journal  of  Horticulture,*  1861,  »«  W.  Paul,  in  *  Gardener's  Chron.,* 

p.  336.  1861,  p.  968. 

«  W.   P.    Ayres,    in   *  Gardener's  "  Ibid.,  p.  945. 

Chron.,'  1842,  p.  791.  ^^  For  other  cases  of  bud-variation 

*•  W.  P.  Ayres,  ibid.  in  this  same  variety,  see  *  Gardener's 

*^  Dr.     Maxwell     Masters,   *  Pop.  Chron.,'  1861,  pp.  578,  600, 925.    For 

Science  Review,'  July,  1872,  p.  250.  other  distinct'  cases  of  bud-variation 

*•  *  Gardener's    Chron.,*   1861,   p.  in  the  genus  Pelarsjonium,  «c»  *Cot- 

968.  tage  Gardener,'  1860.  p.  194. 

»  Ibid.,  1861,  p.  945. 
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Btates  that  a  pale  rose-coloured  variety  produced  a  branch  bearing 
deep  rtxl  flowers,  "  CuttiDgs  were  taken  from  tliis  '  sport/  from 
"  which  20  plants  were  raised,  which  flowered  in  1867,  when  it  was 
*'  found  thttfc  scarcely  two  were  alike."  Some  resembled  the  parent^ 
form,  NOino  resoinhled  the  eport.,  some  bore  both  kinds  of  flowers; 
UDd  even  some  of  the  petals  on  the  same  flower  were  rose-coloured 
and  others  red.^  An  English  wild  plant,  the  Geranium  pm(ert$e^ 
when  cultivated  in  a  garden,  has  been  seen  to  produce  on  the  same 
]ilant  both  blue  and  white,  and  striped  blue  and  wliite  flowers.^ 

Chi  t/san  ^hemum.— Thin  plant  freqnently  sports,  hoth  by  it^  lateral 
branches  and  occasionally  by  Buekers.  A  see<iiing  raised  by 
Mr.  Salter  has  produced  by  bud-variation  nix  distinct  sorts,  five 
diiferent  in  colour  and  one  in  foliage,  all  of  which  are  now  fiii^.** 
A  variety  called  cedo  mdh  l>e*irB  small  yellow  flowers,  but;  habitu- 
ally produces  branches  with  white  flowers ;  and  a  specimen  wa^ 
exhibited,  which  Prof,  T.  Dyer  saw,  liefore  the  Horticultural  Society. 
The  varietieB  which  were  first  introduced  from  Cbina  were  so 
excessively  variable,  "  that  it  was  extremely  difficult  to  tell  which 
was  the  original  colour  of  the  variety ,  and  which  was  the  gx^rt," 
The  same  plant  would  produce  one  year  only  buif-colotire<£  and 
next  year  only  rose-coloured  flowers ;  and  then  wo  dd  change  attain, 
or  produce  at  the  eame  time  flowers  of  t)Oth  colours.  These  flue- 
tuating  varieties  are  now  all  lost,  and,  when  a  branch  sports  into  a 
new  variety,  it  can  generally  be  propagated  and  kept  true;  bat,  as 
Mr.  Salter  remarks,  "every  sport  should  lie  thoroughly  tested  in 
"  different  soils  before  it  can  he  really  considered!  as  Hxcd»  as  many 
*'  have  been  known  to  run  back  when  planted  in  rich  compost ;  but 
'^  when  sufficient  care  and  time  are  expended  in  proving,  ther«}  will 
"  exist  little  danger  of  subsequent  disappointment.-'  Mr.  Salter 
mforms  me  that  with  all  the  varieties  the  commonest  kind  of  brid- 
variation  is  the  production  of  yellow  flowers,  and,  as  this  is  the 
primordial  colour,  these  cases  may  1x3  attributed  to  reversion. 
Mr.  Salter  has  given  me  a  list  of  seven  differently  coloured  chrysan* 
themums,  which  iiatre  aU  produced  branches  with  yellow  flowers j 
but  three  of  them  have  also  sported  into  other  cnlours.  With  any 
change  of  colour  in  the  flower,  the  foliage  generally  changes  in  a 
corresponding  manner  in  lightness  or  darkness. 

Another  Composi tons  plants  namely,  Centaur la  cyan ua,  when  culti- 
vated in  a  garden,  not  unfrequently  produce  on  the  same  root  flowers 
of  four  diiferent  colours,  viz,,  blue,  whlt^,  dark- purple,  and  par*!- 
coloured.^    The  flowers  of  Anthem  is  also  vary  on  the  saine  plaut.^^ 

i?ojfes,— Many  varieties  of  the  Rose  are  known  or  ai'e  L»elieved  to 


**  Dr.  Maxwell  Masters,  *  Pop. 
i^iiieoce  R^viHW,'  July,  18^2,  p,  lib^. 

**  Rev.  W.  T.  Bree,  in  Loudon's 
*Gard.  Mag./  vol.  viii.,  183'i,  p.  90. 

"  *The  CJirTBantheraum  :  it£  His- 
tory ujid  Cfllfeure/  by  J.  S  liter,  1  ft(55, 


p.  41,  &c, 

"  Bree,  id  Loudon^s 
vob  nil.,  1&32,  p.  93. 

*'  Bronn,  'Geachif-hte  der 
B.  n.  a,  123. 
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have  originated  by  bud-variation.*^  The  common  double  moss-rose 
was  imported  into  England  from  Italy  about  the  year  1733.®  Its 
origin  is  unknown,  but  from  analogy  it  probably  arose  from  the 
Provence  rose  (H.  centifolia)  by  bud- variation ;  for  the  branches  of 
the  common  moss-rose  have  several  times  been  known  to  produce 
Provence  roses,  wholly  or  partially  destitute  of  moss :  I  have  seen 
one  such  instance,  and  several  others  have  been  recorded.^® 
Mr.  Kivers  also  informs  me  that  he  raised  two  or  three  roseg  of 
the  Provence  class  from  seed  of  the  old  single  moss-rose;^  and  this 
latter  kind  was  produced  in  1807  by  bud-variation  from  the  com- 
mon moss-rose.  The  white  moss-rose  was  also  produced  in  1788 
by  an  oflEset  from  the  common  red  moss-rose:  it  was  at  first  pale 
blush-coloured,  but  became  white  by  continued  budding.  On 
cutting  down  the  shoots  which  had  produced  this  white  moss-rose, 
two  weak  shoots  were  thrown  up,  and  buds  from  these  yielded  the 
beautiful  striped  moss-rose.  The  common  moss-rose  has  yielded 
by  bud-variation,  besides  the  old  single  red  moss-rose,  the  old 
scarlet  semi-double  moss-rose,  and  the  sage-leaf  moss-rose,  which 
"  has  a  delicate  shell-like  form,  and  is  of  a  beautiful  blush  colour ; 
it  is  now  (1852)  nearly  extinct."*^  A  white  moss-rose  has  been 
seen  to  bear  a  flower  half  white  and  half  pink.*^  Although  several, 
moss-roses  have  thus  certainly  arisen  by  bud-variation,  the  greater 
number  probably  owe  their  origin  to  seed  of  moss-roses  For 
Mr.  Rivers  informs  me  that  his  seedlings  from  the  old  single  moss- 
rose  almost  always  produced  moss-roses ;  and  the  old  single  moss-rose 
was,  as  we  have  seen,  the  product  by  bud- variation  of  the  double 
moss-rose  originally  imported  from  Italy.  That  the  original  moss- 
rose  was  the  producft  of  bud- variation  is  probable,  from  the  facts 
above  given  and  from  the  de  Meaux  moss-rose  (also  a  variety  of 
R,  ceittifolia)**  having  appeared  as  a  sporting  branch  on  the 
coiomon  rose  de  Meaux.  Prof.  Caspary  has  carefully  described^ 
the  case  of  a  six-year-old  white  moss-rose,  which  sent  up  several 
suckers,  one  of  which  was  thorny,  and  produced  red  flowers, 
destitute  of  moss,  exactly  like  those  of  the  Provence  rose  (i?.  cenii- 
fofia) :  another  shoot  bore  both  kinds  of  flowers,  and  in  addition 
longitudinally  striped  flowers.  As  this  white  moss-rose  had  been 
grafted  on  the  Provence  rose.  Prof.  Caspary  attributes  the  above 


••  T.     Rivers,     *Ro>e     Amateur*s  of  Mr.    Shailer,  who,   together  with 

Guide,*  1837,  p.  4.  his   father,   was   concernel   in  their 

••  Mr.  Shailer,   quoted   in    *  Gar-  original    propagation.       See    *  Gard. 

dener's  Chron.,'  1848,  p.  759.  Chron.,'  1852,  p.  759. 

*»  *  Transact.   Hort.  Soc.,*  vol.  iv.  *^  *  Gard.  Chron,,*  1845,  p.  5B4. 

1822,  p.  137  ;  *  Gard.  Chron.,'  1842,  **  *  Transact.  Hort.  Soc.,'  vol.  ii.  p. 

p.  422.  242. 

**  See  also  Lou 'on*s  *  Arboretum,*  **  *  S  hriften    der   Phys.     Oekon- 

vol.  ii.  p.  780.  Gesell.  zu  Kouigsberg,*  Feb.  3,  1865, 

**  All     these   statements   on    the  s.  4.     Ses  also  Dr.   Caspary*s  paper 

origin  of  the  several  varieties  of  the  in  *  Transactions  of  the  Hort.  Congress 

moss-rose  are  given  on  the  authority  of  Amstt-rdnm  *  18^)5. 
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cliauges  to  the  influcnt'e  of  the  stock;  but  fwrn  the  fatite  already 
^iren,  and  £n>m  others  to  be  given,  bnd-Yariation,  with  reversion, 
IB  probahiy  a  siiMcient  explanation- 

Many  other  injitances  could  lie  added  of  roses  varjing  by  buds*. 
The  wliito  Provence  rose  apparently  originated  in  this  way/^  M. 
Carriere  Btatea  (p.  3G)  that  he  himself  knowe  of  five  varieties  thus 
produced  by  the  Buronne  Provost  The  double  and  highly -co  loured 
BellrfiJoDna  rose  ha^  produced  by  suckers  liotli  semi-doubk  and 
almost  single  whitt;  roses ;  *^  whilst  suckers  from  one  of  these  semi- 
double  wtdte  roses  reverted  to  perfectly  characterised  Belladonnas. 
In  St.  Domingo,  varieties  of  tlie  China  rose  propagated  by  cuttings 
often  revert  after  a  year  or  two  into  the  old  China  rose.**  Many 
cases  have  been  recorded  of  roses  suddenly  becoming  striped  or 
changing  their  character  by  segments  :  sfjme  plants  of  the  Conitc^se 
de  Chabrillant,  which  is  properly  rose- coloured,  were  exhibited  in 
1862,**  with  crimson  flakes  on  a  rose  ground,  1  have  seen  the 
Ueanty  of  Billiard  with  a  quarter  and  witli  lialf  the  flower  almost 
white.  The  Austrian  bramblo  (R.  hft'a)  not  rarely  *°  produces 
hmnches  with  pure  yellow  flowers;  and  Prof  Henslow  has  seen 
exactly  half  the  flower  of  a  pure  yellow,  and  I  have  seen  narrow 
yel'-ow  streaks  on  a  single  petal,  of  which  the  rest  was  of  the  usnol 
copper  colour. 

The  following  cases  are  highly  renmrkable.  Mr.  Bivers,  as  I  am 
informed  bj  him,  possessed  a  new  Prench  ro&e  \^itli  delicate  Bmootb 
shoots,  pale  glaucous-green  leaves,  find  semi-double  pale  flesh-coloured 
flowei's  striped  with  dark  red ;  and  on  branches  thus  characterised 
there  suditeuly  appeared  in  more  than  one  instance,  the  famous  old 
rose  called  the  iaroune  Prevost,  with  its  stout  thorny  shoots,  and 
iminenatj,  uniformly  and  richly  coloured  double  flowers;  -so  that  in 
this  cuse  the  shoots,  leaves^  and  flowers,  all  at  once  changed  their 
character  liy  bud- variation.  According  ^to  M.  Vexlot,^^  a  variety 
called  Jlot^a  K.annahi/d fa,  which  has  pecuUarly  shaped  leaflets,  and 
differs  from  every  member  of  the  family  in  the  leaves  being  opposite 
instead  of  alternate,  suddenly  appeared  on  a  plnnt  of  i?.  alhi  in  the 
gardt^ns  of  the  Ijusemhourg.  Lastly, "  a  running  shoot  '*  was  oliserved 
by  Mr.  H.  Curtis^-'  on  the  oid  Aimee  Yibert  Noisette, and  he  budded  it 
on  Celine;  thus  a  climbing  Aimde  Yibert  wa^  first  produced  and 
afterwards  propagated. 

Dianthus. — It  is  qiiito  common  with  the  Sweet  William  (A 
harhatus)  to  see  differently  coloured  flowers  on  the  sjyne  root;  and  I 
have  observed  on  the  same  truss  four  differently  coloured  and 
shaded  flowers,     Carnations  and  pinks  (/).  cari/oph^Utis,  &c.)  occa- 


"  *  Gard.  ChTOD.;  I8f.3,  p.  75?. 

*^  *  TraDsact.  Hort.  Sot.,*  vol.  ii.  p. 
243. 

^«  Sir  K.  Schomburgk,  *  Proc. 
Li  113.  Soc,  Bot,/  vol.  ii.  p.  132. 

"  '  G.irJ.  Cnron.,'  I8ij2,  p.  619. 


*■  Hopkirk*a*noraAtioiniili*,' 1H7* 
^^  *  bur  la  Produuttfjji  et  la  Fijtatioi 

ili's  TEir.<5te*,'  I8t*5*  p.  4, 

**  *  Journal  of  Hgrticallttrej*  March, 

1865,  p.  233. 
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sionally  yary  by  layers;  and  some  kinds  are  so  little  certain  in 
character  that  they  are  called  by  floriculturists  "catch-flowers."" 
Mr.  Dickson  has  ably  discussed  the  "running"  of  particoloured  or 
striped  carnations,  and  says  it  cannot  be  accounted  for  by  the 
compost  in  which  they  are  grown :  "  layers  from  the  same  clean 
"  flower  would  come  part  of  them  clean  and  i)art  foul,  even  when 
"  subjected  to  precisely  the  same  treatment;  and  frequently  one 
"  flower  alone  appears  influenced  by  the  taint,  the  remainder  coming 
"  perfectly  clean.""  This  running  of  the  parti-coloured  flowers 
apparently  is  a  case  of  reversion  by  buds  to  the  original  uniform 
tint  of  the  species. 

I  will  briefly  mention  some  other  cases  of  bud- variation  to  show 
how  many  plants  belonging  to  many  orders  have  varied  in  their 
flowers ;  and  many  others  might  be  added.  I  have  seen  on  a  snap- 
dragon {Antirrhinum  majus)  white,  pink,  and  striped  flowers  on 
the  same  plant,  and  branches  with  striped  flowers  on  a  red-coloured 
variety.  On  a  double  stock  (Mathiola  incana)  I  have  seen  a  branch 
bearing  single  flowers;  and  on  a  dingy-purple  double  variety  of 
the  wall-flower  (Cheiranthus  cheiri),  a  branch  which  had  reverted  to 
the  ordinary  copper  colour.  On  other  branches  of  the  same  plant, 
some  flowers  were  exactly  divided  across  the  middle,  one  half  being 
purple  and  the  other  coppery;  but  some  of  the  smaller  petals 
towards  the  centre  of  these  same  flowers  were  purple  longitudinally 
streaked  with  coppery  colour,  or  coppery  streaked  with  purple. 
A  CyclMnen"  has  been  observed  to  bear  white  and  pink  flowers  of 
two  forms,  the  one  resembling  the  Persicum  strain,  and  the  other 
the  Coum  strain.  Oenothera  biennis  has  been  seen*^  bearing  flowers 
of  three  different  colours.  The  hybrid  Gladiolus  cdoilii  occasionally 
bears  uniformly  coloured  flowers,  and  one  case  is  recorded '''  of  all 
the  flowers  on  a  plant  thus  changing  colour.  A  Fuchsia  has  been 
seen**  bearing  two  kinds  of  flowers.  Mirabilis  jalapa  is  eminently 
sportive,  sometimes  bearing  on  the  same  root  pure  red,  yeUow,  and 
white  flowei-s,  and  others  striped  with  various  combinations  of 
these  three  colours.*'  The  plants  of  the  Mirabilis,  which  bear 
such  extraordinarily  variable  flowers  in  most,  probably  in  all,  cases, 
owe  their  origin,  as  shown  by  Prof.  Lecoq,  to  crosses  between 
differently  coloured  varieties. 

Leaves  and  Shoots. — Changes,  through  bud- variation,  in  fruits  and 
flowers  have  hitherto  been  treated  of;  incidentally  some  remarkable 
modifications  in  the  leaves  and  shoots  of  the  rose  and  Paritium,  and 


"  *Gard.  Chron.,'  1843,  p.  1-^5.  "  '  Card.  Chron.,'  1850,  p  536. 

"  Ibid.,  1842,  p.  55.  "  Braun,    '  Kay  Soc.  Bot.    Mem.* 

"  '  Gard.  Chron.,'  1867,  p.  23'».  1853,  p.  315  ;  Hopkirk*s  *  Flora  Ano- 

*•  Gartner, 'Bastarderzeugung,'  s.  mala,*   p.   164;    Lecoq,    'G^ograph. 

305.  Bot.  de  l*Europe,*  torn,  iii.,  1854,  p. 

"  Mr.  D.  Beaton,  in  *  Cottage  G  r-  405 ;  and  *  De  la  Fecondation,*  1862, 

dener,*  1860,  p.  250.  p.  a03. 
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in  a  lesser  degi't^e  in  the  foliage  of  the  Pelargomuni  and  Chrysan- 
t  hem  urn,  have  beeu  noticed.  1  will  now  add  a  few  moro  coses  of 
variation  in  leaf-bud'i.  Verlot^"  st-ates  that  on  Ar*aim  tri/oliafa^ 
"which  properly  has  leaves  with  three  leafietSi  branches  frequently 
appear  tearing  simple  leaves  of  various  forms;  these  can  he  propa- 
l^ted  hj  t>uda  or  by  grafting,  and  hav^  given  rise,  as  he  states,  to 
several  nominal  species. 

With  respect  to  troes,  the  history  of  but  few  of  the  many  vanVtties 
with  curious  or  ornamental  foliage  is  known ;  but  several  probably 
have  originated  by  bud-variation.  Here  is  one  case  :^ An  old  asli- 
tree  (^Fraicifins  exc^hior)  in  the  grounds  of  Necton,  as  Mr.  Masoa 
states^  '*  for  many  years  has  had  one  boiigli  of  a  totally  different 
charaister  to  the  rest  of  the  tree,  or  of  aoy  other  asb-trt^  which  I 
have  seen;  being  short-joiated  and  densely  covered  with  foliage." 
It  was  ascertained  that  this  variety  could  be  propagated  by 
grafts.**  The  varieties  of  some  trees  with  cut  leaves,  as  the  oak- 
leaved  laburnum^  the  parsley-leaved  vine,  and  especially  the  fem- 
leaved  tjeech,  are  apt  to  revert  by  buds  to  the  common  fomis.** 
The  fern-Iiko  leaver  of  the  beech  sometimes  revert  onTy  partially, 
and  the  1  (ranches  display  here  and  there  s])routs  bearing  common 
leaves,  fern-like,  and  variously  shaped  leaves.  Such  cases  differ 
but  little  from  the  so-called  heterophyllus  varieties,  in  which  the 
tree  habitually  beara  leaves  of  various  foTms;  but  it  is  probable 
that  moat  heterophylloua  trees  have  originated  as  seedlings.  There 
is  a  sulnvariety  of  the  weeping  willow  with  le.'ives  rcilled  up  into 
a  spiral  coil ;  and  Mr.  Masters  states  that  a  tree  of  thie  kincl  kept 
true  in  his  garden  for  twenty- five  years,  and  then  threw  out  a  single 
npright  shoot  bearing  flat  leaves.'^ 

I  have  often  noticed  single  twigs  and  branches  on  beech  and 
other  trees  with  their  leaves  fully  exiianded  before  those  on  the 
other  branches  had  opened;  and  as  there  was  nothing  in  their 
expft'iure  or  oharacter  to  account  for  this  differencej  I  prosuine  that 
they  had  appeared  as  bud-variations,  Hke  the  early  and  late  fruit- 
maturing  varieties  of  the  peach  and  nectarine. 

Cryptogamic  plants  are  liable  to  bnd-variatiou,  for  fronds  gn 
the  same  fern  often  display  remarkable  deviations  of  structure. 
Spores,  which  are  of  the  nature  of  buds,  taken  from  such  abnormid 
fronds,  reproduce,  with  remarkable  fidelity,  the  same  variety,  aftisr 
passing  through  the  sexual  stage.** 

With  respect  to  colour,  leaves  often  become  by  bud- variation 
zoned,  blotched,  or  spotted  with  white,  yellow,  and  red;  and  this 
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'^*  '  De3  Va-ictes/  19G5,  p.  5. 

"  W.  Mftson,  in  *  Garil.  Chron^' 
la-V3,  p.  878. 

«Mle3£.  Brauti^  '  Rav  Soo.  B.it.. 
Mptn  /  1853,  p.  315  J  *  GaTil.  Chron  ,' 
ta+1,  p,  329, 

°»  Dr.  NL  T.  Jfaster?,  '  Royal  Insti- 


tution lecture/  March  16,  18t50. 

**  S&e  Mr,  W.  K.  Brld^aQ's  curious 
paper  in  *  Annals  and  Mag.  of  ^iiaL 
Mist./  December^  1861  ;  ntso  Mr.  J. 
Scott, '  BoL  Soc  Edinburgb,'  June  1 3, 
18<>2. 
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occasionally  occurs  even  with  plants  in  a  state  of  nature.  Variega- 
tion, however,  appears  still  more  frequently  in  plants  produced 
from  seed ;  even  the  cotyledons  or  seed-leaves  being  thus  affected.*"^ 
There  have  been  endless  disputes  whether  variegation  should  be 
considered  as  a  disease.  In  a  future  chapter  we  shall  see  that  it  is 
much  influenced,  both  in  the  case  of  seedlings  and  of  mature  plants, 
by  the  nature  of  the  soil.  Plants  which  have  become  variegated  as 
seedlings,  generally  transmit  their  character  by  seed  to  a  large 
proportion  of  their  progeny ;  and  Mr.  Salter  has  given  me  a  list  of 
eight  genera  in  which  this  occurred.***  Sir  F.  Pollock  has  given  me 
more  precise  information :  he  sowed  seed  from  a  variegated  plant 
of  Ballota  nigra  which  was  found  growing  wild,  and  thirty  per 
cent,  of  the  seedlings  were  variegated ;  seed  from  these  latter  being 
sown,  sixty  per  cent,  came  up  variegated.  When  branches  become 
variegated  by  bud-variation,  and  the  variety  is  attempted  to  be 
propagated  by  seed,  the  seedlings  are  rarely  variegated  :  Mr.  Salter 
found  this  to  be  the  case  with  plants  belonging  to  eleven  genera, 
in  which  the  greater  number  of  the  seedlings  proved  to  be  green- 
leaved  ;  yet  a  few  were  slightly  variegated,  or  were  quite  white,  but 
none  were  worth  keeping.  Variegated  plants,  whether  originally 
produced  from  seeds  or  buds,  can  generally  be  propagated  by 
budding,  grafting,  &c. ;  but  all  are  apt  to  revert  by  bud-variatiou 
to  their  ordinary  foUage.  This  tendency,  however,  differs  much  in 
the  varieties  of  even  the  same  species;  for  instance,  the  golden- 
striped  variety  of  Euonymus  japonicm  "  is  very  liable  to  run  back 
to  the  green-leaved,  while  the  silver-striped  variety  hardly  ever 
changes."®^  I  have  seen  a  variety  of  the  holly,  with  its  leaves 
having  a  central  yellow  patch,  which  had  everywhere  partially 
reverted  to  the  ordinary  foliage,  so  that  on  the  same  small  branch 
there  were  many  twigs  of  both  kinds.  In  the  pelargonium,  and  in 
some  other  plants,  variegation  is  generally  accompanied  by  some 
degree  of  dwarfing,  as  is  well  exemplified  in  the  "  Dandy  "  pelargo- 
nium. When  such  dwarf  varieties  sport  back  by  buds  or  suckers 
to  the  ordinary  foliage,  the  dwarfed  stature  still  remains,®*  It  is 
remarkable  that  plants  propagated  from  branches  which  have 
reverted  from  variegated  to  plain  leaves  ^  do  not  always  (or  never, 
as  one  observer  asserts)  perfectly  resemble  the  original  plain-leaved 
plant  from  which  the  variegated  branch  arose :  it  seems  that  a 
plant,  in  passing  by  bud- variation  from  plain  leaves  to  variegated, 
and  back  again  from  variegated  to  plain,  is  generally  in  some  degree 
affected  so  as  to  assume  a  slightly  different  aspect. 

Bud-variation  by  Suckers^  Tuber Sy  avd  Bulbs. — All  the  cases 
hitherto  given  of  bud-variation  in  fruits,  flowers,  leaves,  and  shoots, 
have  been  confined  to  buds  on  the  stems  or  branches,  with  the 


«»  *Jonrnal  of  Horticulture,'  1861,  «^  *  Gard.  Chron.,*  1844,  p.  86. 

p.  336 ;  Verlot,  *Des  Vari^tes.'p.  76.  ««  Ibid.,  1861,  p.  968. 

••  /SteffalsoVerlot,  *DesVarietes,'p.  •»  Ibid.,    1861,  p.   433;   *  Cottage 

74.  Gardener,*  1860,  p.  2. 
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exception  of  a  few  cases  incidentfllly  noticied  of  varying  suckers  in 
the  rose,  pelargonium^  and  chrysanthemum,  I  will  now  give  a  few 
iustauces  of  variation  in  Buhternmean  Liuds,  that  is,  by  suckers, 
inhere,  auJ  bullae ;  not  tiiat  there  is  any  essDntial  difference  between 
buds  abt>vfe  and  beneath  the  ground.  Mr,  Salter  informs  me  that 
two  variegated  varieties  of  Phlox  originated  &&  suckers;  but  I 
should  not  have  thought  these  worth  meutioning^  had  not  Mr.  Salter 
founds  after  repeated  trials,  that  he  could  not  propagate  them  by 
"  root-joints/'  whereasJ^  the  variegated  TuAsilagfj  far/a ta  cmi  thus  be 
safely  propagated  ■""  t>tit  this  latter  plant  may  have  originated  m  a 
varieg^ated  seedling,  which  would  account  for  its  greater  fixedness 
of  character-  The  Barberry  {Berberts  vulgaris)  offers  au  analogous 
case  i  there  m  a  well-known  vnriety  with  aee<ilesa  fruit,  which  can 
be  propagated  by  cuttings  or  layers ;  but  suckers  always  revert  to 
the  common  form,  which  produces  fruit  containing  seeds  J*  My 
father  repeatedly  tried  this  esperiment^  and  always  with  the 
same  result.  I  may  here  mention  that  maize  and  wheat  some- 
times produce  nevv  varieties  from  the  stock  or  root,  as  does  the 
sugar-cane.^* 

Turning  now  to  tubers :  in  the  common  Potato  (Solmum  tuhmmtm) 
a  single  bud  or  eye  sometimes  varies  and  pro4inces  a  new  variety; 
or,  occasionally,  and  this  is  a  much  more  remarkable  circurastancej 
all  the  eyes  in  a  tuber  vary  in  the  same  manner  and  at  the  same 
time,  BO  that  the  whole  tulier  assumes  a  new  character  For  instance, 
a  single  eye  in  a  tuber  of  the  old  Forhj-fold  potuto,  which  is  a  purple 
variety r  was  observed "^^  to  become  white;  this  eyo  was  cut  out  and 
planted  separately,  and  the  kind  has  since  been  largely  propagated. 
Kemp's  potato  is  properly  wliite,  but  a  plant  in  Lancashire  produced 
two  tubers  which  were  rod,  and  two  which  were  whito;  the  red 


'*  M-  LemoiD^  (quoted  id  *Gard. 
Chron.,*  18^7,  p.  74)  has  Uuly  ob- 
Eerv^  t^at  thfl  Symphytum  with 
Yariegiited  leaves  cannot  be  propa- 
gattid  by  division  oi  the  mots.  He 
aim  founl  that  out  of  500  plaata  of  a 
Phloi  with  striptd  flowers,  which 
hud  been  propagated  by  root-diFision, 
imly  seTtin  or  eight  producdl  striped 
flowers.  See  ako,  on  striped  Pe- 
largotiintns,  "^Gard,  Chroa,/  lSd7, 
p.  luOO. 

'^  Ander&oQ^ij  ^  He^reatioDs  in  Agri- 
culture,' FijL  V.  p.  152. 

^'  For  wheat,  MS  *■  Improvfimeat  of 
the  Ccreab/  by  P.  Shirrefl',  1873,  p. 
47.  For  maize  and  f^ngar^cane^ 
Carri^re^  ibid.,  pp-  40,  4*2.  With 
respect  to  the  BUfar-cate,  Mr.  J. 
Caldwellj  of  Mauritius,  says  (*  Gar- 
dener'fl  Chrowcle,'  1874,  p.  318)  the 
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Eibbon  cane  has  here  "  iported  into  a 
perfectly  green  cane  and  a  perfect! j  red 
caaefrom  the  same  head.  1  verified  this 
myeelf,  and  s&w  at  least  2O0  JosUnoes 
in  the  aame  ptanUttotij  and  the  fact 
has  completely  up&et.  all  our  pie^ 
conceived  ide^  of  the  difference  at 
colonr  being  perma^nent.  The  con- 
version of  a  striped  cane  into  « 
green  oane  was  not  nu common,  but 
the  change  Into  a  red  oane  univer* 
sally  di&beHeTed,  and  that  both  evenU 
should  occur  in  the  same  plunt 
incredible.  I  finJ,  however,  in 
FleiBchman's  *  Report  ou  Sugar  Culti* 
vatiou  ia  Louisiana  for  1848,  by  the 
Amerieaa  Patent  Oflice,  the  circa m- 
gUnce  IS  TOentioned,  but  he  says  he 
never  saw  it  himself/* 

'*  *Gard.  Chron,/  1S57,  p.  «62, 
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kind  was  propagated  in  the  usual  manner  by  eyes,  and  kept  true 
to  its  new  colour,  and,  being  found  a  more  productive  variety, 
soon  became  widely  known  under  the  name  of  Tayhr^s  Forty-fold.''^ 
The  old  Forty-fold  potato,  as  already  stated,  is  a  purple  variety; 
but  a  plant  long  cultivated  on  the  eame  ground  product,  not,  as  in 
the  case  above  given,  a  single  white  eye,  but  a  whole  white  tuber, 
which  has  since  been  propagated  and  keeps  true."  Several  cases 
have  been  recorded  of  large  portions  of  whole  rows  of  potatoes 
slightly  changing  their  character.'® 

Dahlias  propagated  by  tubers  under  the  hot  climate  of  St. 
Domingo  vary  much;  Sir  R.  Schomburgk  gives  the  case  of  the 
"  Butterfly  variety,"  which  the  second  year  produced  on  the  same 
plant  "double  and  single  flowers;  here  white  petals  edged  with 
"  maroon;  there  of  a  uniform  deep  maroon.""  Mr.  Bree  also 
mentions  a  plant  "  which  bore  two  different  kinds  of  self-coloured 
"  flowers,  as  well  as  a  third  kind  which  partook  of  both  colours 
"  beautifully  intermixed."^*  Another  case  is  described  of  a  dahlia 
with  purple  flowers  which  bore  a  white  flower  streaked  with 
purple."^® 

CJonsidering  how  long  and  extensively  many  Bulbous  plants 
have  been  cultivated,  and  how  numerous  are  the  varieties  produced 
from  seed,  these  plants  have  not  perhaps  varied  so  much  by  offsets, 
—that  is,  by  the  production  of  new  bulbs,— as  might  have  been 
expected.  With  the  Hyacinth,  however,  several  instances  have 
been  given  by  M.  Carriere.  A  case  also  has  been  recorded  of  a  blue 
variety  which  for  three  successive  years  gave  offsets  producing 
white  flowers  with  a  red  centre.^  Another  hyacinth  bore  "  on  the 
same  truss  a  perfectly  pink  and  a  perfectly  blue  flower.  I  have 
seen  a  bulb  producing  at  the  same  time  one  stalk  or  truss  with  fine 
blue  flowers,  another  with  fine  red  flowers,  and. a  third  with  blue 
flowers  on  one  side  and  red  on  the  other ;  several  of  the  flowers 
being  also  longitudinally  striped  red  and  blue. 

Mr.  John  Scott  informs  me  that  in  1862  Imatophyllum  miniatum, 
in  the  Botanic  Gardens  of  Edinburgh,  threw  up  a  sucker  which 
.differed  from  the  normal  form,  in  the  leaves  being  two-ranked 
instead  of  four-ranked.  The  leaves  were  also  smaller,  with  the 
upper  surface  raised  instead  of  being  channelled. 

In  the  propagation  of  Tulips,  seedlings  are  raised,  called  selfs  or 
breeders,  which,  "  consist  of  one  plain  colour  on  a  white  or  yellow. 
"  bottom.  These,  being  cultivated  on  a  dry  and  rather  poor  soil, 
'*  become  broken  or  variegated  and  produce  new  varieties.  The 
"  time  that  elapses  before  they  break  varies  from  one  to  twenty 

'*  « Gard.  Chrou,,'  1841,  p.  8U.  "•  Loudon's  '  Gard.  Mag.,'  vol.  viii., 

"  Ibid.,  1857,  p.  613.  1832,  p.  94. 

'•Ibid.,    1857,   p.    679.     ^>tf  also  '»  '  Gari.   Chron.,'    1850,  p.    536; 

Philips,  *Hist.  of  Vegetables,'  vol.  ii.  and  1842,  p.  729. 

p.  91,  for  other  and  similar  accounts.  ^®  *  Des  Jacinthes,'  &o.,  Amsterdam, 

"  *  Journal   of  Proc.  Linn.  Soc.,'  1768,  p.  122. 

vol.  ii.  Botany,  p.  132.  "  *Gard.  Chron.,'  1845,  p.  212. 
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•*  yeora  or  more,  and  snmetimes  this  change  never  takes  place/**® 
The  bmken  or  yariegated  colours  which  give  valne  to  all  tihps  &te 
due  to  bud- variation ;  for  although  the  Bybloetnens  and  eome  other 
kinds  have  been  raised  from  seyeral  distinct  breeders,  yet  all  the 
Baguets  are  said  to  have  come  from  a  single  breeder  or  seedling. 
Til  is  bud"  variation,  in  accordance  with  the  views  of  MM,  Viljnorin 
and  Verlot,"^  m  prolmbly  an  attjempt  to  revert  to  that  UDitbrra 
colour  which  is  natural  to  the  speciiis.  A  tnhp,  however^  which  has 
alrt^ady  become  broken » when  treated  with  too  stroBg  manure,  is 
liable  to  flush  or  loi^e  by  a  second  act  of  reverBion  its  variegated 
colours,  t^me  kinds,  as  Imperatrix  Flonjim,  are  much  juore  liable 
than  others  to  flashing ;  and  Mr.  Dickson  maintains  **  that  this  can 
no  more  be  accounted  for  than  the  variation  of  anj  other  plant 
Ho  believer  that  English  growers,  from  care  in  choosing  seed 
from  broken  flowers  instead  of  from  plain  flowers,  have  to  a 
certain  extent  dinjinished  the  tendency  in  flowurs  already  broken 
to  flushing  or  secondary  reversion.  Jris  xi[phmm,,  according  to 
M.  Carriere  (p.  Qb)^  behaves  in  nearly  the  same  manner^^  as  do  so 
many  tulips. 

During  two  consecutive  yeara  all  the  early  flowers  in  a  bed  of 
Ti(f7*idia  <-a?n^/ii/?om^  resembled  those  of  the  old  T.  pai^niai  bnt 
the  later  flowers  assumed  their  proper  colour  of  fine  yellow,  spotted 
with  crimson.  An  apparently  authentic  account  has  tieen  published'** 
of  two  forms  of  HemerocalliSj  which  have  been  universally  con- 
sidered as  distinct  species,  changing  into  each  other;  for  the  roots 
of  the  large-flowereti  tawTiy  Kfuhht,  being  divided  and  jdanted  in 
a  different  soil  and  place,  produced  the  small-flowered  //.  Jfava,  as 
well  as  some  intermediate  forms.  It  is  doubtful  whether  such 
cases  as  these  latter,  as  well  as  the  "flushing'*  of  broken  tulips  and 
the  *'  running  *'  of  particoloured  carnations, — that  is^  their  more  or 
less  complete  return  to  a  unifonu  tint, — ought  to  be  classed  under 
bud-variation,  or  ought  to  lie  retained  for  the  chapter  in  which  I 
treat  of  the  direct  action  of  the  conditions  of  life  on  organic  beings. 
These  eases,  however,  have  this  much  in  bud-variation,  that  the 
change  is  effected  through  buds  and  not  through  seminal  re- 
production.  But,  on  the  other  hand,  there  is  this  dilference— that 
in  ordinary  cases  of  bud-variation,  one  bud  alone  changes,  whilst  in 
the  foregoing  cases  all  the  buds  on  the  same  piant  were  modified 
together.  With  the  potato,  we  have  seen  an  intermediate  case^  for 
all  the  eyes  in  one  tuber  simultaneonsly  changed  their  character, 

I  wiU  conclude  with  a  few  allied  eases,  wliich  may  be  ranked 
either  under  hud-variation,  or  under  the  direct  action  of  the 
conditions  of  life.  When  the  common  Hepatica  is  transj^l  anted  from 


*•  Loudoa'a  *  Eccye]opie<iia  of  Gar- 
dening/ p.  1024. 

"*  *  Production  des  Vnririt^'  1865, 
p.  63, 

**  *Gard.  Chron./   I8tl,  p.  782; 


18t2,  p.  55. 
•^  '  Gard.  Chroii,,'  1849,  p.  565, 
*■  *Tr*in5act,  Linn.  Soc.,'  vol.  h.  p. 

354. 


4 


4 


Chap.  XL  GBAIT-HYBKIDS.  41'5 

its  native  woods,  the  flowers  change  colour,  even  during  the  first 
year.*^  It  is  notorious  that  the  improved  varieties  of  the  Hearts- 
ease (  Viola  tricolor),  when  transplanted,  often  produce  flowers  widely 
different  in  size,  form,  and  colour :  for  instance,  I  transplanted  a 
large  uniformly-coloured  dark  purple  variety,  whilst  in  full  flower, 
and  it  then  produced  much  smaller,  more  elongated  flowers,  with 
the  lower  petals  yellow ;  these  were  succeeded  by  flowers  marked 
with  large  purple  spots,  and  ultimately,  towards  the  end  of  the 
same  summer,  by  the  original  large  dark  purple  flowers.  The 
slight  changes  which  some  fruit-trees  undergo  from  being  grafted 
and  regrafted  on  various  stocks,*®  were  considered  by  Andrew 
Knight**  as  closely  allied  to  "sporting  branches,"  or  bud-variations. 
Again,  we  have  the  case  of  young  fruit-trees  changing  their 
character  as  they  grow  old ;  seedling  pears,  for  instance,  lose  with 
age  their  spines  and  improve  in  the  flavour  of  their  fruit.  Weeping 
birch- trees,  when  grafted  on  the  common  variety,  do  not  acquire  a 
perfect  pendulous  habit  until  they  grow  old :  on  the  other  hand,  I 
shall  hereafter  give  the  case  of  some  weeping  ashes  which  slowly 
and  gradually  assumed  an  upright  habit  of  growth.  All  such 
changes,  dependent  on  age,  may  be  compared  with  the  changes, 
alluded  to  in  the  last  chapter,  which  many  trees  naturally  undergo; 
as  in  the  case  of  the  Deodar  and  Cedar  of  Lebanon,  which  are 
unlike  in  youth,  whilst  they  closely  resemble  each  other  in  old 
age ;  and  as  with  certain  oaks,  and  with  some  varieties  of  the  lime 
and  hawthorn.®* 

Graft-hybrids. — Before  giving  a  summary  on  Bud- variation  I 
will  discuss  some  singular  and  anomalous  cases,  which  are 
more  or  less  closely  related  to  this  same  subject.  I  will 
begin  with  the  famous  case  of  Adam's  laburnum  or  Cytisus 
adami,  a  form  or  hybrid  intermediate  between  two  very  dis- 
tinct species,  namely,  C.  laburnum  and  purjpurevs,  the  common 
and  purple  laburnum ;  but  as  this  tree  has  often  been 
described,  I  will  be  as  brief  as  I  can. 

Throughout  Europe,  indifferent  soils  and  under  different  climates. 


*'  Godron,  *  De  l*Espfece,*  torn.  ii.  p.  of  the  Aria.    The  grafted  shoots  were 

84.  also    much    hardier,    and     flowered 

"*  M.  Carrifere  has  lately  described,  earlier,  than  those  on  the  ungrafted 

in   the   *  Revue  Horticole,'   (Dec.    1,  Aria. 

1866,  p.  457,)  an  extraordinary  case.  *®  *  Transact.  Hort.  Soc.,*  vol  ii.  p. 

He  twice  inserted  grafts  of  the  Aria  160. 

r^s^jfa  on  thorn-trees  ( cpmes)  growing  ••  For  the  cases  of  oaks,  .«ee  Alph. 

in  pots  ;  and  the  grafts,  as  they  grew,  De    Candolle     in     ♦  Bibl.     Uuivers.,* 

produced    shoots    with    bark,   buds,  Geneva,  Nov.   1862;    for  limes,  &c., 

leaves,  petioles,  petals,  and   flower-  Loudon's  *  Gard  Mag.,*  vol.  xi.,  1835, 

stalks,  all  widely  different  from  those  p.  503. 
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branches  on  this  tree  have  repeatedly  and  snddenlj  reverted  to  the 
two  parent  species  in  their  flowers  and  leaves.  To  behold  mingled 
on  the  game  tree  tufts  of  dingy-red,  bright  yellow,  and  purple 
fiowersj  horno  on  branchefi  having^  widely  different  leaves  and 
manner  of  growth,  h  a  snrprisinf^  eight.  The  sarao  raeeme  Bome- 
timcB  tfears  two  kindfi  of  flowers ;  and  I  have  seen  a  biogle  flower 
exactly  divided  int<j  halves,  one  side  bein^  bright  yellow  and  the 
other  purple ;  so  that  one  half  of  the  fitandard-]7etal  was  yellow  and 
of  larger  size,  and  the  other  half  purple  and  emftller.  In  another 
flower  the  whole  corolla  was  bright  yellow,  but  eiactlj  half  the 
calyx  was  j}nrple.  -  Tn  another,  one  of  the  dingy-red  wing- petals  had  a 
narrow  bright  yellow  stripe  on  it;  and  lastly,  in  another  flower, 
one  of  the  stamens,  which  had  become  slightly  foliaceous,  was  half 
yellow  and  half  purple;  so  that  the  teud^'uey  to  segregation  of 
character  or  reversion  affects  even  single  parts  and  organs.*^  The 
most  remarkable  fact  about  this  tree  is  that  in  its  intermediate 
state,  even  when  growing  ncjir  both  parent-species.  It  is  quite 
sterile ;  hut  when  the  flowers  become  pure  yellow  or  pure  purple 
they  yield  seed.  I  believe  that  the  pods  from  the  yellow  flowers 
yield  a  full  complcmeat  of  seed;  they  certainly  yield  a  larger 
number.  Two  eeediings  raised  by  Mr.  Herbert  from  such  seed" 
exyiibited  a  purple  tinge  on  the  stalks  of  their  flowers ;  but  severed 
siblings  raised  by  rayself  resembled  in  every  character  tlie  common 
laburnum^  with  the  exception  that  some  of  them  had  remarkably 
long  racemes:  these  seedlings  were  perfectly  fertile.  Tbat  such 
purity  of  character  and  fertility  shotild  he  suddenly  reacquired 
from  so  hybridised  and  sterile  a  form  is  an  astonishing  pheno- 
menon. The  branches  with  purple  flowers  appear  at  first  sight 
exactly  to  resemble  those  of  C.  purparcus;  but  on  careful  com- 
parison I  found  that  they  di  fibred  from  the  pure  species  in  the 
shoots  being  thicker,  the  leaves  a  little  broader,  and  the  flowers 
shgiitly  shorter,  with  the  corolla  and  calyx  less  biightly  purple: 
the  basal  part  of  the  standard-petal  also  plainly  showed  a  trace  of 
the  yellow  stain.  So  that  the  flowers,  at  least  in  this  instance,  had 
not  perfectly  recovered  their  true  character;  and  in  accordance 
with  this,  they  were  not  perfectly  fertile,  for  many  of  the  pods 
contained  no  seed,  some  produced  one,  and  very  few  contajned  as 
many  as  two  seeds ;  whilst  numerous  pods  on  a  tree  of  the  pure  O, 
put'pureu^  in  my  garden  contained  three,  four,  and  five  fine  seeds. 
The  pollen,  moreover,  was  very  imperfect,  a  multitude  of  grains 
being  small  and  shrivelled;  and  this  is  a  singular  fact;  for,  as  we 
shall  immediately  see,  the  pollen-grains  in  the  dingy-red  and  sterile 
flowers  on  the  parent- tree,  were,  in  external  appearance,  in  a  much 


"*  For  analogous  facts,  see  Braun, 
*  BejuT^aescence,'  in  *  Ray  Sckj.  Bot. 
Mum.,'  1833,  p.  320  \  and  *  Card, 
Chron.,'  1842,  p.  3&7  ;  abo  Braua, 
ra  'SitxuQ^&berichte  d«T  Ges.  natur- 


forschender  Frcnade,*  June,  1873,  p, 
63. 

»'  '  Journal   of  Hort,  Soc.,'  voL  ii. 
1847,  p.  100, 
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better  state,  and  included  very  few  shrivelled  grains.  Although  the 
pollen  of  the  reverted  purple  flowers  was  in  so  poor  a  condition, 
the  ovules  were  well  formed,  and  the  seeds,  when  mature,  germi- 
nated freely  with  me. '  Mr.  Herbert  raised  plants  from  seeds  of 
the  reverted  purple  flowers,  and  they  differed  a  very  Httle  from  the 
usual  state  of  C.  purpurem.  Some  which  I  raised  in  the  same 
manner  did  not  differ  at  all,  either  in  the  character  of  their  flowers  or 
of  the  whole  bush,  from  the  pure  C.  purpureus. 

Prof.  Caspary  has  examined  the  ovules  of  the  dingy-red  and 
sterile  flowers  in  several  plants  of  C.  adumi  on  the  Continent,®'  and 
finds  them  generally  monstrous.  In  three  plants  Examined  by  me 
in  England,  the  ovules  were  likewise  monstrous,  the  nudeus 
varying  much  in  shape,  and  projecting  irregularly  beyond  the 
proper  coats.  The  pollen  grains,  on  the  other  hand,  judging  from 
their  external  appearance,  were  remarkably  good,  and  readily  pro- 
truded their  tubes.  By  repeatedly  counting,  under  the  microscope, 
the  proportional  number  of  bad  grains,  ^loi.  Caspary  ascertained 
that  only  2*5  per  cent,  were  bad,  which  is  a  less  proportion  than  in 
the  pollen  of  three  pure  species  of  Cytisus  in  their  cultivated  state, 
viz.,  C.  purpureus,  laburttum,  and  alpinus.  Although  the  pollen  of 
C.  adami  is  thus  in  appearance  good,  it  does  not  follow,  accord- 
ing to  M.  Naudin*s  observation**  on  Mirabilis,  that  it  would  be 
functionally  effective.  The  fact  of  the  ovules  of  O.  adami  being 
monstrous,  and  the  pollen  apparently  sound,  is  all  the  more  re- 
markable, because  it  is  opposed  to  what  usually  occurs  not  only 
with  most  hybrids,**  but  with  two  hybrids  in  the  same  genus, 
namely  in  C.  purpureo-elongatus,  and  C.  alpino-laburnum.  In  both 
these  hybrids,  the  ovules,  as  observed  by^Prof.  Caspary  and  myself, 
were  well-formed,  whilst  many  of  the  pollen-grains  were  ill-formed ; 
in  the  latter  hybrid  20*3  per  cent.,  and  in  the  former  no  less  than 
84-8  per  cent  of  the  grains  were  ascertained  by  Prof  Caspary  to  be 
bad.  This  unusual  condition  of  the  male  and  female  reproductive 
elements  in  C,  adami  has  been  used  by  Prof.  Caspary  as  an  argu- 
ment against  this  plant  being  considered  as  an  ordinary  hybrid 
produc<^  from  seed ;  but  we  should  remember  that  with  hybrids 
the  ovules  have  not  been  examined  nearly  so  frequently  as  the 
pollen,  and  they  may  be  much  oftener  imperfect  than  is  generally 
supposed.  Dr.  E.  Bornet,  of  Antibes,  informs  me  (through  Mr.  J. 
Traherne  Moggridge)  that  with  hybrid  Cisti  the  ovarium  is  fre- 
quently deformed,  the  ovules  being  in  some  cases  quite  absent,  and 
in  other  cases  incapable  of  fertilisation. 

Several  theories  have  been  propounded  to  account  for  the  origin 
of  C.  adami,  and  for  the  transformations  which  it  undergoes.     The 


»*  See  *  Transact,  of  Hort.  Congress  "*  *  Nouvelles    Archives    du    Mu- 

of  Amsterdam,'    1865  ;     but  I   owe  seum,*  torn.  i.  p.  143. 

most  of  the  following  information  to  "*  See  *on  this  head,  Naudin,  ibid., 

l*rof.  Caspary's  letters.  p.  141. 
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whole  case  bos  been  attributod  by  some  autburs  to  bud-Yariation ; 
but  considering  the  wide  difference    between    C'    lubunmm  and 
purpureu^f  both  of  which  are  natural  species,  and  considering  the 
sterility  of  the  jnternsediate  form,  this  rlevv  may   he  summarily 
rejcctei     We  shall  presently  see  that/ with  hybrid  planta,  two 
erabryoB  differing  in  their  characters  may  he  developed  within  the  ^M 
jsame  seed  and  cohere;  and  it  has  been  supposed  that  C.  OihmU^^^ 
thus  origiDftted.     Many  botanists  maintain  that   CI  adtwii  is  a 
hybrid  produced  in  the  common  way  by  Bced,  and   that  it  has 
iieTerted  by  buds  to  its  two  parent-forms.    Negative  results  are  not 
of  much  value ;  hut  Rbisseck,  Caspary,  and  myself,  tried  in  vain  to 
cross  C.  lahuniutn  ^nd  purpun^us ;  when  1  fertilised  the  former  with  ^^ 
pollen  of  the  latter,  I  had  the  nearest  approaoli  to  succet^a,  for  poils  fl 
were  formed,  but  in  sixteen  days  after  the  withering  of  the  flowers/  " 
they  fell  off.     Nevertheless,  the  belief  that   C.  fidmm  is  a  spon- 
taneously produced  hybrid  between  these  two  species  is  supported 
by  the  fact  that  such  hybrids  have  arisen  in  this  genus.    In  a  bed 
of  seodliogfi  from  t'.ehrtgntus,  which  grew  near  to  C\purpur£ti$^imd 
was  probably  fertilised  by  it  through  the  agency  of  insects  (for 
these,  as  1  know  by  esperinaent,  play  an  important  part  in  the  fer- 
tilisation of  the  laburnum),  the  sterile  hybrid  C\  purpitreo^iongritus 
appeared,"    Thus,  also,  Waterer  s  laburnum,  the  V.  aifdnc-lahitr' 
nw/rt/^  spontaneously  appeared,  as  I  am  informed  by  Mr*  'Waterer, 
in  a  h^  of  seedlings* 

On  the  other  hand,  we  have  a  clear  and  distinct  account  given  to 
Poiteau,**'  by  SL  Adam,  who  raised  the  plant,  showing  that  t\  adami 
is  not  an  ordinary  hybrid i  but  is  what  may  be  called  a  gmft- hybrid, 
that  is,  one  produced  from  tlie  united  cellular  tissue  of  two  distinct 
sj)ecicR.  M,  Adam  inserted  in  the  usual  manner  a  shield  of  the 
bark  of  Q.  puipurms  into  a  stock  of  C*  Uihurnum ;  and  the  bud  lay 
dormant,  as  often  happens,  for  a  year ;  the  shield  then  produoea 
many  buds  and  shoots,  one  of  which  grew  more  upright  and 
vigorous  with  larger  leaves  than  the  shoots  of  C.  ptirpureua,  and 


"  firaiui,  in  '  hot.  Mem.  Ray.  Soc.,* 
1S53,  p.  iiiHk 

"  This  hybrid  haa  never  been  de- 
scribed. It  h  exactly  intermediate  in 
foliage^  lime  cf  HoweringT  dark  string 
aX  the  base  of  the  standard  petal, 
hairiness  of  the  ovai-iuui,  add  Id 
almost  every  atbej-  character^  b€- 
tw€ien  (7.  ia'mrnum  and  atpinus  ^  but 
it  apprtjaches  the  former  spe{;ies  more 
nearly  in  colour,  and  u^ijoeds  it  in 
the  length  of  the  racenn^s*  We  have 
before  sefeii  that  20  3  jjer  centn  of  its 
pulltin-grainj;  are  ill -formed  and 
worthless.  My  plant,  though  grow- 
ing not  i^bove  thirty  or  forty  yards 


from  both  pare nt-sptic let,  during  some 
sQRsons  jitiided  no  good  st^d^  *  but  in 
1866  it  was  una e^u ally  fertile^  and  iu 
hmg  irftcemes  produced  frwm  otift  to 
Dcca&ioually  even  four  pods,  Itattj 
of  the  pods  contained  no  gonA  seedst 
but  generally  they  contained  a  single 
apparently  good  seed,  some  times  two, 
»nd  in  one  case  thr^e  ^eds.  Some  ni 
theEe  iieeda  gunninated,  and  1  rai^d 
two  trtes  from  them  *  one  reseTnlle* 
the  prti,';eikt  form;  the  other  ha»  a 
ri^tnarkabte  dwnrf  character  Vfith 
small  leaves,  bat  hH,i^  not  y  tt  Howerci. 
*'  '^nnalesde  la  S^ic.  dti  THort.  de 
Pari  ft,'  torn,  rii.^  ISSO,  p.  93, 
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was  consequently  propagated.  Now  it  deserves  especial  notice  that 
these  plants  were  sold  by  M.  Adam,  as  a  variety  of  C  purpurem, 
before  they  had  flowered;  and  the  account  was  published  by 
Poiteau  after  the  plants  had  flowered,  but  before  they  had  ex- 
hibited their  remarkable  tendency  to  revert  into  the  two  parent 
species.  So  that  there  was  no  conceivable  motive  for  falsification, 
and  it  is  difficult  to  see  how  there  could  have  been  any  error.*®  If 
we  admit  as  true  M.  Adam's  account,  we  must  admit  the  extra- 
ordinary foot  that  two  distinct  species  can  unite  by  their  cellular 
tissue,  and  subsequently  produce  a  plant  bearing  leaves  and  sicrile 
flowers  intermediate  in  character  between  the  scion  and  stock,  and 
producing  buds  liable  to  reversion;  in  short,  resembling  in  every 
important  respect  a  hybrid  formed  in  the  ordinary  way  by  seminal 
reproduction. 

I  will  therefore  give  all  the  facts  which  I  have  been  able  to 
collect  on  the  formation  of  hybrids  between  distinct  species 
or  varieties,  without  the  intervention  of  the  sexual  organs.  For 
if ,  as  I  am  now  convinced,  this  is  possible,  it  is  a  most  im- 
portant fact,  which  will  sooner  or  later  change  the  views  held 
by  physiologists  with  respect  to  sexual  reproduction.  A 
sufficient  body  of  facts  will  afterwards  be  adduced,  showing 
that  the  segregation  or  separation  of  the  characters  of  the 
two  parent- forms  by  bud- variation,  as  in  the  case  of  Cyiiaua 
ctdami^  is  not  an  unusual  though  a  striking  phenomenon. 
We  shall  further  see  that  a  whole  bud  may  thus  revert,  or 
only  half,  x>t  some  smaller  segment. 

The  famous  hizzarria  Orange  offers  a  strictly  parallel  case  to  that 
of  Cytistis  Of /ami.  The  gardener  who  in  1644  in  Florence  raised 
this  tree,  declared  that  it  was  a  seedUng  which  had  been  grafted ; 
and  after  the  graft  had  perished,  the  stock  sprouted  and  produced 
the  bizzarria.  Gallesio,  who  carefully  examined  several  living 
specimens  and  compared  them  with  the  description  given  by  the 
original  describer,  P.  Nato,^*^  states  that  the  tree  produces  at  the  same 
time  leaves,  flowers,  and  fruit  identical  with  the  bitter  orange  and 
with  the  citron  of  Florence,  and  likewise  compound  fruit,  with  the 
two  kinds  either  blended  together,  both  externally  and  internally, 

••  An  account  was  given  in  the  *  Gar-  ascertained    that    this    occurred    in 

dener's  Chronicle  *  (1857,  pp.  382, 400)  another  instance. 

of  a  common  laburnum  on  which  grafts  •***  Gallesio,  *  Gli  Agrumi  dci  Giard. 

of  (7.  purpur&us  had  been  inserted,  and  Bot.  Agrar.  di.  Firenze,*  1839,  p.  11. 

which  gradually  assumed  the  charac-  In  his  'Traitd  du  Citrus,'   1811,  p. 

ter  of   C.  adami;  but  I  have    little  146,   he  speaks  as  if  the   compound 

doubt  that  C  adami  had  been  sold  to  fruit  consisted  in  part  of  a  lemon,  but 

the  purchaser,  who  was  not  a  botanist,  this  apparently  was  a  mistake. 
in  the  place  of  C.  purpureus,     I  have 
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or  segregated  in  varions  ways.  This  tree  con  l^  propagated  l>j 
cuttings,  and  retains  its  diTexsified  character.  The  so-called  tri- 
facial orange  uf  A lexa adrift  and  Smyrna  ^^^  reseinbles  in  its  general 
nature  the  bizzarria,  and  diflftjrs  only  in  the  orange  tieing  of  it  10 
Bweet  kind ;  this  and  the  citron  are  blended  togother  in  the  same 
£ruit,  or  are  eeparately  prodnced  on  the  same  tree;  nothing  ia 
known  of  its  origin.  In  regard  to  the  hizzairia,  many  anthors 
belieTe  that  it  is  a  graft-hybrid ;  Galleeio,  on  the  other  hand,  thinka 
that  it  is  an  ordinary  hybrid,  w^ith  the  habit  of  paitdalJy  rerert* 
ing  by  buds  to  the  two  parent-fonns ;  ond  we  have  seen  that  the 
specieg  in  thii?  genus  often  cro^  flpoDtaneonsly. 

it  is  notorious  that  ivhen  the  vtiriegated  Jessamine  is  budded  on 
the  common  kind,  the  stock  sometimes  prodnccs  buds  bearing 
variegated  leaves:  Mr.  Rivers,  as  he  informs  me,  has  seen  instances 
of  this.  Tiie  same  thing  occurs  with  the  Oleander. ^^"^  Mr,  Rivers, 
on  the  authority  of  a  trust \vor thy  friend,  stata^  that  some  buds  of 
a  golden- variegated  ash,  which  were  inserted  into  common  ashes^ 
all  died  except  one;  but  the  ash-stocks  were  affected ,'*^  and  pro- 
dticed,  both  above  and  below  the  points  of  insertion  of  the  platea 
of  bark  bearing  the  dead  buds,  shoots  which  bore  variegated  Icaveai. 
Mr.  J,  Anderson  Henry  has  communicated  to  me  a  nearly  similar 
case :  Mr.  Brown,  of  Perth,  ol)served  many  years  ago,  in  a  Highland 
glen,  an  ash-tree  with  yellow  leaves ;  and  bads  taken  from  this  trm 
were  inserted  into  common  ashes,  which  in  consequence  were  affected, 
and  produced  the  Bhlched  BrearMbam  Mh  TtiiB  variety  has  been 
propagated,  and  has  preserved  its  character  during  the  last  fifty 
years.  Weepinj^  ashes,  also,  were  budded  on  the  affected  stocks, 
and  became  similarly  variegated.  It  has  been  repeatedly  proved 
that  several  species  of  Abutilon,  on  which  the  variegated  A,  thwip^onii 
has  been  grafted,  become  variegated.^" 

Many  authors  consider  variegation  as  the  result  of  disease ;  and  the 
foregoing  cases  may  be  looked  at  as  the  direct  result  of  the  inoculation 
of  a  disease  or  some  weakness.  Tltis  has  been  almost  proved  to  be 
the  case  by  Morren  in  the  excellent  paper  just  referred  to,  who  shows 
that  even  a  Iea.f  inserted  by  its  footstalk  into  the  bark  of  the  stock 
is  sufficient  to  communicate  variegation  to  it,  though  the  leaf. 
soon  perishes.  Even  ftilly  formed  leaves  on  the  stock  of  Abuti- 
lon are  Rometimes  affected  by  the  graft  and  Ixjcome  Tariegated. 
Variegation  is  much  influenced,  as  we  shall  hereafter  see,  by  tire 
nature  of  the  soil  in  which  the  plants  are  grown  \  and  it  does  not 
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I"!  'Card.  ChroQ./  1855,  p.  &2B. 
See  ;Uso  Prof.  Caspary,  in  *Trfln5act. 
Hurt.  Congress  of  Aju.sterdaTn,'  18B&. 
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seem  improbable  that  whatever  change  in  the  sap  or  tissues  certain 
soils  induce,  whether  or  not  called  a  disease,  might  spread  from  the 
inserted  piece  of  bark  to  the  stock.  But  a  change  of  this  kind 
cannot  be  considered  to  be  of  the  nature  of  a  graft-hybrid. 

There  is  a  variety  of  the  hazel  with  dark-purple  leaves,  like  those 
of  the  copper-beech :  no  one  ha^  attributed  this  colour  to  disease, 
and  it  apparently  is  only  an  exaggeration  of  a  tint  which  may  often 
be  seen  on  the  leaves  of  the  common  hazel.  When  this  variety  is 
grafted  on  the  common  hazel,^°*  it  sometimes  colours,  as  has  been 
asserted,  the  leaves  below  the  graft ;  although  negative  evidence  is 
not  of  much  value,  I  may  add  that  Mr.  Rivers,  who  has  possessed 
hundreds  of  such  grafted  trees,  has  never  seen  an  instance. 

Gartner ^^  quotes  two  separate  accounts  of  branches  of  dark  and 
white-fruited  vines  which  had  been  united  in  various  ways,  such 
as  being  split  longitudinally,  and  then  joined,  &c. ;  and  these 
branches  produced  distinct  bunches  of  grapes  of  the  two  colours, 
and  other  bunches  with  berries,  either  striped,  or  of  an  intermediate 
and  new  tint.  Even  the  leaves  in  one  case  were  variegated.  These 
facts  are  the  more  remarkable  because  Andrew  Knight  never  suc- 
ceeded in  raising  variegated  grapes  by  fertilising  white  kinds  by 
pollen  of  dark  kinds ;  though,  as  we  have  seen,  he  obtained  seed- 
lings with  variegated  fruits  and  leaves,  by  fertilising  a  white  variety 
by  the  already  variegated  dark  Aleppo  grape.  Giirtner  attributes 
the  above-quoted  cases  merely  to  bua- variation ;  but  it  is  a  strange 
coincidence  that  the  branches  which  had  been  grafted  in  a  peculiar 
manner  should  alone  thus  have  varied ;  and  H.  Adorne  d^  Tschamer 
positively  asserts  that  he  produced  the  described  result  more  than 
once,  and  could  do  so  at  will,  by  splitting  and  uniting  the  branches 
in  the  manner  described  by  him. 

I  should  not  have  quoted  the  following  case  had  not  the  author 
of  *Des  Jacinthes'^^  impressed  me  with  the  belief  not  only  of  his 
extensive  knowledge,  but  of  his  truthfulness:  he  says  that  bulbs  of 
blue  and  red  hyacinths  may  be  cut  in  two,  and  that  they  will  grow 
tojgether  and  throw  up  a  united  stem  (and  this  I  have  myself  seen) 
with  flowers  of  the  two  colours  on  the  opposite  sides.  But  the 
remarkable  point  is,  that  flowers  are  sometimes  produced  with  the 
two  colours  blended  together,  which  makes  the  case  closely  analogous 
with  that  of  the  blended  colours  of  the  grapes  on  the  united  vine 
branches. 

In  the  case  of  roses  it  is  supposed  that  several  graft-hybrids  have 
been  formed,  but  there  is  much  doubt  about  these  cases,  owing  to 
the  frequency  of  ordinary  bud- variations.  The  most  trustworthy 
instance  known  to  me  is  one,  recorded  by  Mr.  Poynter,^°*  who 
assures  me  in  a  letter  of  the  entire  accuracy  of  the  statement.  J'o'^a 
devoniensis  had  been  budded  some  years  jjreviously  on  a  white 


"'  Loudon's   *  Arboretum,'  vol.  iv.  "'  Amsterdam,   1 768,  p.  124. 

p.  2595.  "•  *Gard.  Chron.,'    1860,  p.  672, 
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Bankaian  rose;  and  from  the  much  enlarged  ptnut  of  junction, 
whence  the  Dovoniensia  and  Banksian  still  etjntinaed  to  grow,  a 
third  branch  issued,  which  was  neither  pnre  BanksiRn  nt>r  pirm 
Devoniensis,  hut  partook  of  the  character  of  >)otb;  the  flowers 
rosembled,  but  wore  superior  in  chttracter  to  those  of  the  variety 
caUed  Lamirque  (one  of  th^  Noisettes)i  while  the  shoots  weresimOaj 
in  their  manner  of  growth  to  thoeo  of  the  Bankaian  rose,  with  the 
exception  that  the  longer  and  more  robust  shoots  were  fumkhed 
with  prickles.  This  ros^  was  oxhibited  before  the  Floral  Coramittae 
of  the  Horticultural  Society  of  London,  Dr,  lindley  examined  it 
and  concluded  that  it  had  certainly  been  produced  by  the  mingling 
of  IL  bfmkstcB  with  Bome  rose  like  R.  fhconUnm^  ''  for  while  it  waa 
very  greatly  increased  *2ii  yigour  and  in  size  of  all  the  parts^  the 
loaves  were  half- way  l>etweeu  a  Banksian  and  Tea-sceated  rose/' 
It  appears  that  rose-growers  were  previously  aware  that  the  Banksiatt 
rosse  Bometimes  affects  otiier  roses*  As  Mr.  Poynter's  new  variety  ia 
intermediate  in  its  fruit  and  foliage  between  the  stock  and  scions 
and  as  it  arose  from  the  point  of  junction  between  the  tw^o,  it  ia  very 
improbable  that  it  owes  its  origin  to  mere  bud- variation,  indepen- 
dently of  the  mutual  influence  of  the  st^>ck  and  ecion. 

Lastly,  with  respect  to  potatoes,  Mr.  R.  Trail  stated  in  18G7 
before  the  Botanical  Society  of  Edinburgh  (and  has  since  given  ma 
fuller  information),  that  several  years  ago  he  cut  abont  eixty  blue 
and  white  potatoes  into  halves  through  the  eyes  or  buds,  and  then 
carefully  joined  them,  destroying  at  the  same  time  the  other  eyes. 
Some  of  these  united  tubers  produced  white,  and  others  bine  tnbers; 
some,  however,  produced  tubers  partly  white  and  partly  blue; 
and  the  tubers  from  about  four  or  fiY^  were  regularly  mottled  witll( 
the  two  colours.  In  these  latter  cases  we  may  conclude  that  a  stem 
had  been  formed  by  the  union  of  the  bisected  buds,  that  is,  by  graft- 
hybridisation. 

In  the  'Botanische  Zeitung^(May  16, 1868),  Professor  Hildebrand 
gives  an  account  with  a  coloured  figure,  of  his  experiments  on  twoi 
varieties  which  were  found  during  the  same  season  to  be  constant 
in  character,  namely,  a  somewhat  elongated  rough-skinned  i^  potato 
and  a  rounded  smooth  white  one.  He  inserted  buds  reciprocaUy  into 
both  Mnds,  destroying  the  other  buds.  He  thus  raised  two  plant®, 
and  each  of  these  produced  a  tnher  intermediate  in  character 
between  the  two  parent-forms.  That  from  the  rei  fond  grafted 
into  the  white  tuber,  was  at  one  end  red  and  rough,  as  the  wholfi 
tuber  ought  to  have  been  if  not  affected ;  in  the  middle  it  waa 
smooth  with  red  stripes,  and  at  the  other  end  smooth  and  altogether 
white  like  that  of  the  stock. 

Mr.  Taylor,  who  had  received  several  accounts  of  potatoes  having 
been  gra,fted  by  wedge-shaped  pieces  of  one  variety  inserted  int< 
another,  though  sceptical  on  the  subject,  made  twenty-four  ejcperi' 
ments  which  he  described  in  detail  before  the  Horticultnral  Society.*" 
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He  thus  raised  many  new  varieties,  some  like  the  graft  or  like  the 
stock;  others  having  an  intermediate  character.  Several  persons 
witnessed  the  digging  up  of  the  tubers  from  these  graft-hybrids ; 
and  one  of  them,  Mr.  Jameson,  a  large  dealer  in  potatoes,  writes 
thus,  "  They  were  such  a  mixed  lot,  as  I  have  never  before  or  since 
"  seen.  They  were  of  all  colours  and  shapes,  some  very  ugly  and 
"  some  very  handsome."  Another  witness  says  "  some  were  round, 
"  some  kidney,  pink-eyed  kidney,  piebald,  and  mottled  red  and 
"  purple,  of  all  shapes  and  sizes."  Some  of  these  varieties  have 
been  found  valuable,  and  have  been  extensively  propagated. 
Mr.  Jameson  took  away  a  large  piebald  potato  which  he  cut  into 
five  sets  and  propagated ;  these  yielded  round,  white,  red,  and  pie- 
bald potatoes. 

Mr.  Fitzpatrick  followed  a  different  plan;"**  he  grafted  together 
not  the  tubers  but  the  young  stems  of  varieties  producing  black, 
white,  and  red  potatoes.  The  tubers  borne  by  three  of  these  twin 
or  united  plants  were  coloured  in  an  extraordinary  manner;  one 
was  almost  exactly  half  black  and  half  white,  so  that  some  persons 
on  seeing  it  thought  that  two  potatoes  had  been  divided  and  re- 
joined; other  tubers  were  half  red  and  half  white,  or  curiously 
mottled  with  red  and  white,  or  with,  red  and  black,  according 
to  the  colours  of  the  graft  and  stock. 

The  testimony  of  Mr.  Fenn  is  of  much  value,  as  he  is  "a  well 
known  potato-grower"  who  has  raised  many  new  varieties  by  crossing 
different  kinds  in  the  ordinary  manner.  He  considers  it "  demon- 
strated" that  new,  intermediate  varieties  can  be  produced  by 
grafting  the  tubers,  though  he  doubts  whether  such  will  prove 
valuable.^^  He  made  many  trials  and  laid  the  results,  exhibiting 
specimens,  before  the  Horticultural  Society.  Not  only  were  the 
tubers  affected,  some  being  smooth  and  white  at  one  end,  and 
rough  and  red  at  the  other,  but  the  stems  and  leaves  were  modified 
in  their  manner  of  growth,  colour  and  precocity.  Some  of  these 
graft-hybrids  after  being  propagated  for  three  years  still  showed  in 
their  haulms  their  new  character,  different  from  that  of  the  kind 
from  which  the  eyes  had  been  taken.  Mr.  Fenn  gave  twelve  of  the 
tubers  of  the  third  generation  to  Mr.  Alex.  Dean,  who  grew  them, 
and  was  thus  converted  into  a  believer  in  graft-hybridisation, 
having  previously  been  a  complete  sceptic.  For  comparison  he 
planted  the  pure  parent-forms  alongside  the  twelve  tubers;  and 
found  that  many  of  the  plants  from  the  latter  *^  were  intermediate 
between  the  two  parent-forms  in  precocity,  in  the  tallness,  up- 
rightness, jointing,  and  robustness  of  the  stems,  and  in  the  size  and 
colour  of  the  leaves. 

Another  experimentalist,  Mr.  Rintoul,  grafted  no  less  than  fifty-nine 
tubers,  which  differed  in  shape  (some  being  kidneys)  in  smoothness 


"•  *  Gard.  Chron.,*  1869,  p.  335.  hesion   of  the   united   wedges.      See 

»"  *  Gard.  Chron.,'  1869,  p.  1018,  with       also  ibid.,  1870,  pp.  1277,  1283. 
remarks  by    Dr.  Masters  on  the  ad-  "*  *  Gard,  Chron.,'  1871,  p.  837. 
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and  colour,^*'  and  muny  of  tlie  plants  thus  raised  "  wero  intermetliate 
*'  in  the  tubers  as  well  as  in  the  Imulms/'  Ha  describes  tlic  more 
etrikinf^  ease?;. 

In  1871 1  feceiYcd  a  letter  from  Mr.  "Blen-ick,  of  Bo^vlon,  U.S.A., 
who  states  that,  "•  Mr,  Fearing  Eurr,  a  ¥ery  careful  exfieritu enter  aiiil 
"  autlior  of  a  much  Talnctl  book,  '  The  Garden  Vegetables  of 
"  America,'  liaa  succeeded  in  producing  distinctly  mottlt^d  and 
"  most  curious  potatoes — e?identlj  graft-hybrids,  bj  inserting  eyes 
"  from  blue  or  red  potatoes  into  the  suhstonce  of  wiiite  ones,  after 
"  removing  the  eyes  of  the  latter,  I  have  seen  the  potatoes,  and 
"  they  are  very  curious/' 

"We  will  now  turn  to  the  experiments  made  in  Germany »  since 
the  publication  of  Prof.  Hildehrand's  paper.  Herr  Magnua  relates^'* 
the  results  of  numerous  trials  made  by  Herren  Renter  and  Lindc- 
jnuth,  both  attached  to  the  Royal  Gardens  of  Berlin.  They  inserted 
the  eyes  of  red  potatoes  into  white  ones,  and  vice  rersfl  Many 
different  forms  partaking  of  the  characters  of  the  inserted  bud  and 
of  the  stock  were  thus  obtained;  for  instance,  some  of  tlie  tnbera 
were  wliite  with  red  eyes. 

Ilerr  l!ilagnu9  also  exhibited  in  the  following  year  before  the  same 
Sof-iety  (Nov.  l"j,  187:2),  the  produce  of  grafts  liotweea  black,  white, 
aud  red  t>otatoes»  made  by  Dr.  Keubert.  These  ivere  made  by 
xiuiting  not  the  tubers  but  the  young  stems,  as  was  done  by  Mir, 
Fitz  pat  rick.  The  result  was  remarkable,  inasmuch  as  all  the 
tuberu  thus  produced  were  intermediate  in  character,  though  in  a 
Tariahle  degree.  Those  between  the  blaek  and  the  white  or  the  red 
were  the  most  striking  in  appearance.  Some  ftom  between  the 
white  and  red  had  one  half  of  one  colour  and  the  other  half  of  the 
other  colour. 

At  the  next  meeting  of  the  society  Herr  Magnus  communicatetl 
the  results  of  Br,  lleimann's  experiments  in  graOing  together  the 
tubers  of  red  Saxon,  blue,  and  elongated  white  potatoes.  The  eyes 
were  removed  by  a  cylindrical  instrumentj  and  inserted  into  corre- 
sponding holes  in  otlier  varieties.  The  plants  thus  produced  yielded 
a  great  number  of  tubers,  which  were  intermediate  between  the  two 
parent-forms  in  shape,  and  in  the  colour  both  of  the  fle^h  and  sfcin. 

Herr  Renter  experimented,^^*  by  inserting  wedges  of  the  elongated 
White  Mexican  potato  into  a  Black  Kidney  potato.  Both  sorts  are 
kuo'ftTi  to  Ixj  yery  constant,  and  differ  much  not  only  in  form  and 
colouTi  but  in  the  eyes  of  the  Black  Eidney  being  deeply  sunk* 
whereas  those  of  the  Wliite  Mexican  are  superficial  and  of  a 
different  shape.  The  tubers  j^roduced  by  these  hybrids  were 
interniediato  in  colour  and  form;  and  some  which  resembled  in 
form  the  graft,  i.e.  the  Mexican,  had  eyes  deeply  sunk  and  of  the 
same  shape  as  in  the  stock  or  Black  Kidney. 
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Any  one  who  will  attentively  consider  the  abstract  now 
given,  of  the  experiments  made  by  many  observers  in  several 
countries,  will,  I  think,  be  convinced  that  by  grafting  two 
varieties  of  the  potato  together  in  various  ways,  hybridised 
plants  can  be  produced.  It  should  be  observed  that  several 
of  the  experimentalists  are  scientific  horticulturists,  and 
some  of  them  potato-growers  on  a  large  scale,  who,  l,hough 
beforehand  sceptical,  have  been  fully  convinced  of  the  possi  • 
bility,  even  of  the  ease,  of  making  graft-hybrids.  The  only 
way  of  escaping  from  this  conclusion  is  to  attribute  all  the 
many  recorded  cases  to  simple  bud-variation.  Undoubtedly 
the  potato,  as  we  have  seen  in  this  chapter,  does  some- 
ti^les,  though  not  often,  vary  by  buds;  but  it  should  be 
especially  noted  that  it  is  experienced  potato-growers,  whose 
business  it  is  to  look  out  for  new  varieties,  who  have  expressed 
unbounded  astonishment  at  the  number  of  new  forms  produced 
by  graft-hybridisation.  It  may  be  argued  that  it  is  merely 
the  operation  of  grafting,  and  not  the  union  of  two  kinds, 
which  causes  so  extraordinary  an  amount  of  bud-variation ; 
but  this  objection  is  at  once  answered  by  the  fact  that  potatoes 
are  habitually  propagated  by  the  tubers  being  cut  into  pieces, 
and  the  sole  difference  in  the  case  of  graft-hybrids  is  that 
either  a  half  or  a  smaller  segment  or  a  cylinder  is  placed  in 
close  opposition  with  the  tissue  of  another  variety.  Moreover, 
in  two  oases,  the  young  stems  were  grafted  together,  and  the 
plants  thus  united  yielded  the  same  results  as  when  the  tubers 
were  united.  It  is  an  argument  of  the  greatest  weight  that 
when  varieties  are  produced  by  simple  bud-variation,  they 
frequently  present  quite  new  characters ;  whereas  in  all  the 
numerous  cases  above  given,  as  Herr  Magnus  likewise  insists, 
the  graft-hybrids  are  intermediate  in  character  between  the 
two  forms  employed.  That  such  a  result  should  follow  if  the 
one  kind  did  not  aHect  the  other  is  incredible. 

Characters  of  all  kinds  are  affected  by  graft  hybridisation, 
in  whatever  way  the  grafting  may  have  been  effected.  I'he 
plants  thus  raised  yield  tubers  which  partake  of  the  widely 
different  colours,  form,  state  of  surface,  position  and  shape 
of  the  eye  of  the  parents ;  and  according  to  two  careful  ob- 
servers they  are  also  intermediate  in  certain  constitutional 
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peculiarities.  But  we  should  bear  in  mind  that  in  all  the 
varieties  of  the  potato,  tlie  tubers  differ  much  more  than  auj 
other  part* 

The  potato  affords  the  best  evidence  of  the  poseibility  of 
the  formation  of  graft-hybrids,  hut  we  must  not  oTcrlook  the 
account  given  of  the  origin  of  the  famoua  Cyttms  adami  by 
M,  Adam,  who  had  no  conceivable  motive  for  deception,  and 
the  exactly  parallel  account  of  the  origin  of  the  Bizzama 
orange,  namely  by  graft  hybridisatloD.  Xor  must  the  casee 
be  undervalued  in  which  different  varieties  or  species  of  vine§, 
hyacinths  and  rofies,  have  been  grafted  together,  and  bave 
yielded  intermediate  forma.  It  is  evident  that  graft-hybrida 
can  be  made  much  more  easily  with  eomo  plants,  as  the 
potato,  than  with  others,  for  instance  our  comraou  fniit  trees ; 
for  these  latter  have  been  grafted  by  the  million  during  many 
centuries,  and  though  the  giaft  is  often  slightly  affected,  it 
is  very  doubtful  whether  thie  may  not  be  accounted  for,  merely 
by  a  more  or  less  free  supply  of  nutriment.  Neverthelessj 
the  cases  above  given  seem  to  mo  to  prove  that  imder  certain 
unknown  conditions  graft-bybridiBation  can  be  effected, 

Herr  Magnua  asserts  with  much  truth  that  graft-hybrida 
resemble  in  all  respects  seminal  hybrids,  including  tbeir 
great  diversity  of  character.  There  is,  however,  a  partial 
exception,  inasmuch  as  the  characters  of  the  two  parent  forms 
are  not  often  homogeneously  blended  together  in  graft-hybrids. 
They  much  more  commonly  appear  in  a  segregated  condition, 
— that  iS|  in  segments  either  at  fixst,  or  fiubseqnently 
through  reversion.  It  would  seem  that  the  reproductive 
elements  are  not  bo  completely  blended  by  grafting  as  by 
sexual  generation.  But  segregation  of  this  Hnd  occurs  by  no 
means  rarely,  as  will  bo  immediately  sho"WTi,  in  seminal 
hybrids.  Finally  it  must,  I  think,  be  admitted  that  we  learn 
from  the  ftpregoing  cases  a  highly  important  physiological  fact, 
namely,  that  the  elements  that  go  to  the  production  of  a  new 
being,  are  not  necessarily  formed  by  the  male  and  female  organs. 
They  are  present  in  the  cellular  tissue  in  such  a  state  that  they 
can  unite  without  the  aid  of  the  sexutd  orgaos,  and  thus  give 
rise  to  a  new  bud  partaking  of  the  characterB  of  the  two 
parent -forms. 
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On  the  segregation  of  the  parental  characters  in  seminal  hybrids 
by  bud-variation.  — I  will  now  give  a  sufficient  number  of 
cases  to  show  that  segregation  of  this  kind,  namely,  by  buds, 
may  occur  in  ordinary  hybrids  raised  from  seed. 

Hybrids  were  raised  by  Gartner  between  Tro^cBolum  minus  and 
maju^^^  which  at  first  produced  flowers  intermediate  in  size,  colour, 
and  structure  between  their  two  parents ;  but  later  in  the  season 
some  of  these  plants  produced  flowers  in  all  respects  Like  those  of 
the  mother-form,  mingled  with  flowers  still  retaining  the  usual 
intermediate  condition.  A  hybrid  Cereus  between  C,  speciosissimus 
and  phyllanthus,^"  plants  which  are  widely  different  in  appearance, 
produced  for  the  first  three  years  angular,  five-sided  stems,  and 
then  some  flat  stems  like  those  of  C.  phyllanthus.  Kolreuter  also 
gives  cases  of  hybrid  Lobelias  and  Verbascums,  which  at  first 
produced  flowers  of  one  colour,  and  later  in  the  season,  flowers  of  a 
different  colour."*  Naudin*^^  raised  forty  hybrids  from  Datura 
lasvis  fertilised  by  2>.  stramonium ;  and  three  of  these  hybrids 
produced  many  capsules,  of  which  a  half,  or  quarter,  or  lesser 
segment  was  smooth  and  of  small  size,  like  the  capsule  of  the  pure 
2>.  IcBvis,  the  remaining  part  being  spinose  and  of  larger  size,  like 
the  capsule  of  the  pure  D,  stramonium :  from  one  of  these  com- 
posite capsules,  plants  perfectly  resembling  both  parent-forms  were 
raised. 

Turning  now  to  varieties.  A  seedling  apple,  conjectured  to  be  of 
crossed  parentage,  has  been  described  in  France,^^®  which  bears 
fruit  with  one  half  larger  than  the  other,  of  a  red  colour,  acid  taste, 
and  peculiar  odour ;  the  other  side  being  greenish-yellow  and  very 
sweet :  it  is  said  scarcely  ever  to  include  perfectly  developed  seed. 
I  suppose  that  this  is  not  the  same  tree  as  that  which  Gaumchaud*** 
exhibited  before  the  French  institute,  bearing  on  the  same  branch 
two  distinct  kinds  of  apples,  one  a  reinette  rouge,  and  the  other  like  a 
reinette  Canada  jaundtre :  this  double-bearing  variety  can  be  propa- 
gated by  grafts,  and  continues  to  produce  both  kinds ;  its  origin  is 
unknovm.  The  Rev.  J.  D.  La  Touche  sent  me  a  coloured  drawing 
of  an  apple  which  he  brought  from  Canada,  of  which  half,  surround- 
ing and  including  the  whole  of  the  calyx  and  the  insertion  of  the 
foot-stalk,  is  green,  the  other  half  being  brown  and  of  the  nature 
of  ih.e'pomme  gris  apple,  with  the  line  of  separation  between  the  two 
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halves  exactly  defined.  The  tree  was  a  grafted  one,  and  Mr,  La 
Touche  tlimks  that  the  branches  which  boro  ttiis  curious  apple 
eprung  fiom  ihe  pohit  of  juBctJon  of  the  graft  and  stouk  :  Ijad  this 
fact,  been  ai^certainodt  the  case  would  probably  have  come  mio  the 
class  of  gratt- hybrids  already  givtjn.  But  the  branch  may  have 
Bprung  fram  the  stock,  which  no  doubt  was  a  seedling. 

Prof.  H,  Lecoq^  who  lina  made  a  great  nutnt>cr  of  crossings 
between  the  differently  coloured  vaneLiea  of  Mirahitis  jalupa^ 
finds  that  in  tlie  seedlings  the  colours  rarclj  combine,  but  form 
difstinct  stripes  \  or  half  the  flower  is  of  one  colour  and.  half  of  a 
dilierent  colour.  Some  varieties  regularly  bear  flowerts  striped  with 
yellow,  white,  and  red ;  but  plants  of  such  varieties  occasionally 
produce  on  the  same  root  branches  with  nniforujly  coloured  flowers 
of  all  three  tints,  and  other  branches  with  half-and-half  coloured 
flowers,  and  others  with  marbled  tlowers,  Gallesio^*^  crossed  rocijiro 
cally  white  and  red  carnations,  and  the  seedhngs  were  stnj>ed ;  but 
sonitt  of  the  striped  plants  also  bore  entirely  white  and  entirely  red 
flowers.  Some  of  these  plants  prodncc4  one  year  red  flowers  alone, 
and  in  tho  tollovving  year  striped  flowers ;  or  conversely,  some  plants, 
afler  having  borne  for  two  or  three  yeara  striped  flowers,  would 
rovert  and  bear  exclusively  red  flowers.  It  may  be  worth  mention- 
ing that  1  fertilised  the  Pnrph  bmet-pra  {LafJtyrvs  odonif.us\  with 
pollen  from  the  light-coloured  Fainttd  Lady :  seedlings  raisecl  from 
the  same  pod  were  not  intennediate  in  character,  but  perfectly 
resembled  either  parent.  Later  in  the  summer,  the  plants  which 
had  at  liriit  borne  flowers  identical  with  those  of  the  FuutUd  Lady, 
produced  flowers  streaked  and  blotched  witli  purple;  showing  in 
these  darker  marks  a  tendency  to  reversion  to  the  mother-variety. 
Andrew  Ivnight^^^  fertilised  two  white  grapes  with  pollen  of  tlie 
Aleppo  giujje,  whlcli  is  darkly  variegated  both  in  its  leaves  and 
fruit.  The  result  was  that  the  yo\iDg  seedlings  were  not  at  first 
variegated,  but  all  became  variegated  during  the  succeeding  sum- 
mer; besides  this,  many  produced  on  tbe  same  plant  bunches  of 
grapes  which  were  all  black,  or  all  white,  or  lead-colouied  striped 
with  white,  or  white  dotted  with  minute  blEick  stripes;  and  grapes 
of  all  these  shades  could  frequently  be  found  oa  the  same  foot- 
stalk. 

I  will  append  a  very  curious  caflc,  not  of  bud-variation,  but  of  two 
cohering  embryos,  different  in  character  and  contained  within  the 
same  seetL  A  distmguished  tx^tanlst,  Mr,  G.  IL  Thwaites/^  states 
that  a  seed  from  Fuchsia  cQcmiett  fertilised  by  F.fulf/ens,  contained 
two  embryos,  and  was  "  a  true  vegetable  twin."  Th^  two  plants  pro- 
duced from  the  two  embryos  were  **  extremely  different  in  appear^ 
aucc  and  character/'  though  both  resembled  other  hybrids  of  the 
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same  parentage  produced  at  the  same  time.  These  twin  plants 
"  were  closely  coherent,  below  the  two  pairs  of  cotyledon-leaves, 
"  into  a  single  cylindrical  stem,  so  that  they  had  subsequently  the 
"  appearance  of  being  branches  on  one  trunk."  Had  the  two 
united  stems  grown  up  to  their,  full  height,  instead  of  dying,  a 
curiously  mixed  hybrid  would  have  been  produced.  A  mongrel 
melon  described  by  Sageret^*®  may  perhaps  have  thus  originated ;  for 
the  two  main  branches,  which  arose  from  two  cotyledon-buds,  pro- 
duced very  different  fruit, — on  the  one  branch  like  that  of  the  paternal 
variety,  and  on  the  other  branch  like  to  a  certain  extent  that  of  the 
maternal  variety,  the  melon  of  China. 

In  most  of  these  cases  of  crossed  varieties,  and  in  some  of 
the  cases  of  crossed  species,  the  colours  proper  to  both  parents 
appeared  in  the  seedlings,  as  soon  as  they  first  flowered,  in  the 
form  of  stripes  or  larger  segments,  or  as  whole  flowers  or  fniit 
of  different  kinds  borne  on  the  same  plant ;  and  in  this  case 
the  appearance  of  the  two  colours  cannot  strictly  be  said  to  be 
due  to  reversion,  but  to  some  incapacity  of  fusion.  When, 
however,  the  later  flowers  or  fruit  produced  during  the  same 
season,  or  during  a  succeeding  year  or  generation,  become 
striped  or  half-and-half,  &c.,  the  segregation  of  the  two  colours 
is  strictly  a  case  of  reversion  by  bud-variation.  Whether  all 
the  many  recorded  cases  of  striped  flowers  and  fruit  are  duo 
to  previous  hybridisation  and  reversion  is  by  no  means  clear, 
for  instance  with  peaches  and  nectarines,  moss-roses,  &c.  In 
a  future  chapter  I  shall  show  that,  with  animals  of  crossed 
parentage,  the  same  individual  has  been  known  to  change  its 
character  during  growth,  and  to  revert  to  one  of  its  parents 
which  it  did  not  at  first  resemble.  Finally,  from  the  various 
facts  now  given,  there  can  be  no  doubt  that  the  same  individual 
plant,  whether  a  hybrid  or  a  mongrel,  sometimes  returns  in 
its  leaves,  flowers,  and  fruit,  either  wholly  or  by  segments,  to 
both  parent-forms. 

On  the  direct  or  immediate  action  of  the  male  element  on  (he 
mother  form, — Another  remarkable  class  of  facts  must  be  here 
considered,  firstly,  because  they  have  a  high  physiological  im- 
portance, and  secondly,  because  they  have  been  supposed  to 
account  for  some  cases  of  bud- variation.     I  refer  to  the  direct 
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action  of  the  male  element,  not  in  the  ordinary  way  on  the 
ovules,  hut  on  coi-tain  parts  of  the  female  plant,  or  in  case  of 
aniiuals  on  the  sttbseqnent  progeny  of  the  female  hy  a  second 
male*  I  may  premise  that  with  plants  the  OTarinni  and  the 
c  oats  of  the  ovnles  are  obviously  parts  of  the  female,  and  it 
could  not  have  been  anticipated  that  they  would  have  laeen 
affected  bj  the  pollen  gf  a  foreign  variety  or  gpeciea,  although 
the  developmefit  of  the  embryo,  inside  the  embryonic  eaek, 
inside  the  ovule  and  ovarinra*  of  course,  depends  on  the  male 
element. 

Even  as  long  ago  as  1723  it  was  observed**''  that  i^hite  and  blae 
varieties  of  the  Pea,  when  planted  near  each  other,  mutnally  crossed, 
no  doabt  throagh  the  agency  of  beea,  and  in  the  antnmn  blue  and 
white  peas  were  found  within  the  same  pods.  Wiegmann  made  an 
exactly  similar  observation  in  the  preat-nt  century.  The  same 
result  has  followed  several  times  when  a  variety  with  peas  of  one 
colour  hm  lK?eu  artiiieially  crossed  by  a  differently-coloured  variety."' 
I^ieso  statements  led  Gartner,  who  was  highly  seeptical  on  the 
subject,  C4iref\xlly  to  try  a  long  series  of  experiments :  he  selected  the 
most  constant  varieties,  and  the  result  conclusively  showed  that  the 
colour  of  the  ekin  of  the  pea  is  modified  when  pollen  of  a  differently 
coloured  variety  is  used.  This  conclusion  has  si  rice  been  confirmed 
by  experiments  made  hy  the  Rev.  J.  M.  Berkeley.™ 

Mr-  Laxtoii  of  Stamford,  whilst  making  experiments  on  peas  fof  the 
express  purpose  of  ascertaining  the  influence  of  foreign  poUen  on 
the  mother-plant,  has  recently  ^**  obsen^ed  an  important  additional 
fact.  He  fertilised  the  TaU  Sugar-pea,  which  bears  very  thin  green 
pods,  becoming  brownish- white  when  diy,  with  pollen  of  the 
Purple-podded  pea,  which,  as  its  name  expresses,  has  dark- purple 
podfl  with  very  thick  skin,  becoming  pale  reddish  purple  when  dry* 
Mr,  Lax  ton  has  cultivated  the  tall  sugar-pea  during  twenty  years, 
and  has  never  seen  or  heard  of  it  producing  a  puqjle  pod :  neverthe- 
less, a  flower  fertilised  by  pollen  from  the  purple-pod  yielded  a  pod 
clouded  with  purplish-red  which  Mr,  Laxton  kmdly  gave  to  me. 
A  space  of  about  two  inches  in  length  towards  the  extremity  of  the 
pod,  and  a  smaller  apace  near  the  stalk,  were  thus  coloured.  On 
comparing  the  colour  with  that  of  the  purple  pod,  both  pods  having 
been  first  dried  and  then  soaked  in  water,  it  was  found  to  be  identi- 
cally the  same ;  and  in  both  thecolonr  was  confined  to  the  cells  lying 
inmiediately  beneath  the  outer  skin  of  the  pod.     The  valves  of  the 
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crossed  pod  were  also  decidedly  thicker  and  stronger  than  those  of 
the  pods  of  the  mother-plant,  but  this  may  possibly  have  been  an 
accidental  circumstance,  for  I  know  not  how  far  their  thickness  is  a 
variable  character  in  the  Tall  Sugar-pea. 

The  peas  of  the  Tall  Sugar-pea,  when  dry,  are  pale  greenish- 
brown,  thickly  covered  with  dots  of  dark  purple  so  minute  as  to  be 
visible  only  through  a  lens,  and  Mr.  Laxton  has  never  seen  or  heard 
of  this  variety  producing  a  purple  pea ;  but  in  the  crossed  Dod  one  of 
the  peas  was  of  a  imiform  beautiful  violet-purple  tint,  ana  a  second 
was  irregularly  clouded  with  pale  purple.  The  colour  lies  in  the 
outer  of  the  two  coats  which  surroimd  the  pea.  As  the  peas  of  the 
purple-podded  variety  when  dry  are  of  a  pale  greenish-buflf,  it  would 
at  first  appeal  that  this  remarkable  change  of  colour  in  the  peas  in 
the  crossed  pod  could  not. have  been  caused  by  the  direct  action  of 
the  pollen  of  the  purple-pod :  but  when  we  bear  in  mind  that  this 
latter  variety  has  purple  flowers,  purple  marks  on  its  stipules,  and 
purple  pods;  and  that  the  Tall  Sugar-pea  likewise  has  purple  flowers 
and  stipules,  and  microscopically  minute  purple  dots  on  the  peas, 
we  can  hardly  doubt  that  the  tendency  to  the  production  of  purple 
in  both  parents  has  in  combination  modified  the  colour  of  the  peas 
in  the  crossed  pod.  After  having  examined  these  specimens,  I 
crossed  the  same  two  varieties,  and  the  peas  in  one  pod  but  not  the 
pods  themselves,  were  clouded  and  tinted  with  purplish-red  in  a 
much  more  conspicuous  manner  than  the  peas  in  the  uncrossed 
pods  produced  at  the  same  time  by  the  same  plants.  I  may  notice 
Qfi  a  caution  that  Mr.  Laxton  sent  me  various  other  crossed  peas 
dightly,  or  even  greatly,  modified  in  colour;  but  the  change  in 
these  cases  was  due,  as  had  been  suspected  by  Mr.  Laxton,  to  the 
altered  colour  of  the  cotyledons,  seen  through  the  transparent  coats 
of  the  peas ;  and  as  the  cotyledons  are  parts  of  the  embryo,  these 
cases  are  not  in  any  way  remarkable. 

Turning  now  to  the  genus  Matthiola.  The  pollen  of  one  kind  of 
stock  sometimes  affects  the  colour  of  the  seeds  of  another  kind,  used 
as  the  mother-plant.  I  give  the  following  case  the  more  reiEidily, 
as  Gartner  doubted  similar  statements  previously  made  with  respect 
to  the  stock  by  other  observers.  A  well-known  horticulturist. 
Major  Trevor  Garke,  informs  me"*  that  the  seeds  of  the  large  red- 
flowered  biennial  stock,  Matthiola  annua  (Cocardeau  of  the  French), 
are  light  brown,  and  those  of  the  purple  branching  Queen  stock 
(M,  inciina)  are  violet-black;  and  he  found  that,  when  flowers  of 
the  red  stock  were  fertilised  by  pollen  from  the  purple  stock,  they 
yielded  about  fifty  per  cent,  of  black  seeds.  He  sent  me  four  pods 
from  a  red  flowerea  plant,  two  of  which  had  been  fertilised  by  their 
own  pollen,  and  they  included  pale  brown  seed;  and  two  which 
had  been  crossed  by  pollen  from  the  purple  kind,  and  they  included 
seeds  all  deeply  tinged  with  black.     These  latter  seeds  yielded 


*•*  See  also  a  paper  by  this  ob-       Hort.  and  Bot.   Congress  of  London, 
derver,  read  before  the  International       1866. 
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])uirple- flowered  plants  like  their  father;  wliilst  the  pale  browii 
fieecla  yieldeti  normal  red-flowered  plants;  and  Major  Clar^o,  hy 
fio\^dng  fifmilar  Feeds,  has  ohserved  on  a  greater  Rcalci  the  siime 
result.  The  evidence  in  tMs  ease  of  the  direct  action  of  the  pollen 
of  one  Fpeicias  on  the  colour  of  the  ee^s  of  another  species  appears 
toTue  conclusive. 

Gallesio*^*  fertilised  the  flowers  of  an  orange  mth  pollen  from  the 
■  lemon ;  and  one  fruit  thus  produced  hore  a  longitudinal  stripe  of 
peel  having  the  colour,  flavour,  and  other  clmraeters  of  the  lemon. 
Mr  Ain^lerson^^  fertilised  a  green-fleshed  melon  with  pollen  from  a 
searlet-flcf^hed  Mud ;  in  two  of  the  fruits  "  a  ecnsiblo  change  was 
perceptible:  and  four  other  fniits  were  somewhat  altered  Ijoth 
internally  and  externflilly.^  The  seeds  of  the  two  flret^mentioncd 
fruits?  produced  plants  partaking  of  the  good  properties  of  both 
parentj^.  In  the  Unite:l  States,  where  Cueurbitaeem  are  larg**1y 
en  hi  va  ted,  it  is  the  popular  hehef^^^  thnt  the  fruit  is  thus  directly 
aflfected  hy  foreif,^n  pollen ;  and  1  have  received  a  siinflftT  statement 
with  respect  to  the  cucumher  in  En-^laud.  It  is  lielieved  that 
grapes  have  been  thus  affected  in  colour,  size,  and  shape :  in  France 
a  pa'e-coloured  grape  had  its  jniee  tintefl  by  the  pollon  of  the  dark- 
fioloured  Teinturier ;  in  Oermany  a  variety  bore  lierries  which  were 
affected  hy  the  j^llen  of  two  adjoining  kinds ;  some  of  the  berries 
being  only  partially  affected  or  mottled. ^^ 

As  lon<?  ago  (is  1751*^  it  wns  observed  that,  w^hen  differently- 
coloured  varieties  of  maize  grew  near  each  others  they  imitually 
affected  fJich  other's  steeds,  nnd  this  is  now  a  popular  belief  in  the 
United  States.  Dr.  Savi^^^  tried  the  experiment  with  care;  ho 
sowed  yellow  and  black-seeded  inaize  together ^  and  on  the  eiirae  ear 
some  of  the  seeds  were  yellow,  some  black,  and  some  mottled,  the 
differently  coloured  seeds  lieing  arranged  irregularly  or  m  rows. 
Prof.  ITildehrand  has  repeated  the  experiments^  with  the  precaution 
of  ascertaining  that  the  mother- plant  was  true.  A  kind  bettritig 
yellow  grains  was  fertilised  with  pollen  of  a  kind  having  brown 
grains,  and  two  ears  produced  yellow  grains  mingled  with  others  of 
a  dirty  violet  tint  A  third  ear  had  only  yellow  grains,  hut  one  side 
of  the  spindlo  was  tinted  of  a  reddish -thrown ;  ro  that  here  wo  have 
the  important  fact  of  the  influence  of  the  foreign  pollen  extending 


I 


***  *TraUe  au  Citms,*  p.  40. 

^**  *  Transac^t.  Hort!  Soc.,*  vol.  iii. 
p,   318.     Ses  also  vol.  v.  p,  G5. 

J**  Prof.  Asa  Gray,  *  Proc.  Acad. 
Sc./  Boston,  vol.  iv.,  l«60,  p.  2L  1 
hnve  received  st^itementa  to  the  stime 
e fleet  (yom  utber  persons  in  the  Uiiiti-d 
States. 

'^^  For  the  FrcDEih  case,  ;9^  *  Jflnrti* 
llfjrt*  Sac./  vol.  i.  new  seriea.  1866,  p« 
^'VO.      For   GerrniittT,    Wi?   M.    Jack, 


quested  ia  Heiifrisj^**  *  Botantcal 
GaEfitte,'  vol.  i.  p.  277.  A  caae  in 
EnR^lnnd  hna  recently  been  dlurlerl  to 
hythn  K&y,  J.  M.  Derkoloj  befcire  th« 
Hort.  Sflc.  of  London. 

^"  '■  Philosophical  Trauaactions,* 
vol  xlviL,  1731-^3,  p.  206. 

^^^  GftHei^in,  *Tcom  ddla  Riprodu- 
zbne.'  ISld,  p.  95. 

"•  *Bi>t.  Zuitung/  Miiy,  ISes,  p. 
B26. 
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to  the  axis.  Mr.  Arnold,  in  Canada,  varied  the  experiment  in  an 
interesting  manner:  *'a  female  flower  was  subjected  first  to  the 
"  action  of  pollen  from  a  yellow  Tariety,  and  then  to  that  from  a 
"  white  variety ;  the  result  was  an  ear,  each  grain  of  which  was 
"  yellow  below  and  white  above."  *^  With  other  plants  it  has 
occasionally  been  observed  that  the  crossed  offspring  showed  the 
influence  of  two  kinds  of  pollen,  but  in  this  case  the  two  kinds 
affected  the  mother-plant. 

Mr.  Sabine  states"^  that  he  has  seen  the  form  of  the  nearly 
globular  seed-capsule  of  Amaryllis  vittata  altered  by  the  application 
of  the  pollen  of  another  species,  of  which  the  capsule  has  gibbous 
angles.  With  an  allied  genus,  a  well-known  botanist,  Maximowicz, 
has  described  in  detail  the  striking  results  of  reciprocally  fertilising 
IMium  bulbiferum  and  davuricum  with  each  other's  pollen.  Each 
species  produced  fruit  not  like  its  own,  but  almost  identical  with 
that  of  the  pollen-bearing  species ;  but  from  an  accident  only  tho 
fruit  of  the  latter  species  was  carefully  examined ;  the  seeds  were 
intermediate  in  the  aevelopment  of  their  wings.**^ 

Fritz  Miiller  fertilised  Cattleya  ieopoldi  with  pollen  of  Epidendron 
cijinabartnum ;  and  the  capsules  contained  very  few  seeds ;  but  these 
presented  a  most  wonderful  appearance,  which,  from  the  description 
given,  two  botanists,  Hildebrand  and  Maximowicz,  attribute  to  the 
direct  action  of  the  pollen  of  the  Epidendron/^^ 

Mr.  J.  Anderson  Henry  ^**  crossed  Hhododendron  daJhouaioe  with 
the  pollen  of  JR.  nuttaUii,  which  is  one  of  the  largest-flowered  and 
noblest  species  of  the  genus.  The  largest  pod  produced  by  the 
former  species,  when  fertilised  with  its  own  pollen,  measured  If  inch 
in  length  and  li  in  girth;  whilst  three  of  the  pods  which  had  been 
fertilised  by  pollen  of  B.  nuttaHii  measured  If  inch  in  length  and 
no  less  than  2  inches  in  girth.  Here  the  effect  of  the  foreign  pollen 
was  apparently  confined  to  increasing  the  size  of  the  ovarium ;  but 
we  must  be  cautious  in  iassuming,  as  the  following  case  shows,  that 
size  had  been  transferred  from  the  male  parent  to  the  capsule  of  the 
female  plant.  Mr.  Henry  fertilised  Arahis  Uepharophylla  with  pollen 
of  A,  soyeri,  and  the  pods  thus  produced,  of  which  he  was  so  kind 
as  to  send  me  detailed  measurements  and  sketches,  were  much 
larger  in  all  their  dimensions  than  those  naturally  produced  by 
either  the  male  or  female  parent-species.  In  a  future  chapter  we 
shall  see  that  the  organs  of  vegetation  in  hybrid  plants,  indepen- 


**•  See  Dr.  J.  Stockton-Hough,  in  by  foreign  pollen,  but  as  it  docs  not 

American  Naturalist,'  Jan.   1874,  p.  appear   that   the   mother-plant   was 

29.  artificially     fertilised,    I    have    not 

140  <  Transact.   Hort.    Soc.,*  vol.  v.  entered  into  details, 
p.  69.  "=*  *  Bot.  Zcitung,'  Sept.  1868,  p. 

***  *  Bull,  de   I'Acad.   Imp.  de  St.  331.     For  Maximowicz's    judgment, 

Petersburg,*  torn.  ivii.  p,  275,  1872.  see  the  paper  last  referred  to. 
The  author  gives  references  to  those  "'  *  .lournal  of  Horticulture,'  Jan. 

sases  in  the  Solanaceae  of  fruit  affected  20,  1863,  p.  46. 
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dcEtly  of  tiie  diameter  of  either  parent,  are  somotiraes  developed 
to  a  monstrous  size ;  atid  the  increased  size  of  the  pods  in  the  fore- 
going cases  may  be  an  analogoiia  fact  On  the  other  hand,  M.  de 
8aporta  informs  roe  that  an  isolated  female  plant  of  Fistacm  vera  is 
Tery  apt  to  he  fertilised  by  the  poUen  of  neighbouring  plants  of 
P.  (ereUnlhus,  and  in  this  case  the  fmits  are  only  half  their  proper 
size,  which  he  attributes  to  the  influence  of  the  poUQu  of  P, 
terebinthtts. 

No  case  of  the  direct  action  of  the  pollen  of  one  variety  on  another 
IS  better  anthenticated  or  more  remarkable  than  that  of  the  common 
apple.  The  fruit  here  consists  of  the  lower  part  of  tlie  calyx  and  of 
toe  upper  part  of  the  flower-peduncle^**  in  a  metamorphosed  con- 
dition, so  that  the  effect  of  the  foreign  pollen  baa  extended  even  be- 
yond the  limits  of  the  ovarium.  Cases  of  apples  thus  affected  were 
i-ccorded  by  Bradley  in  the  early  part  of  the  last  centary ;  and  other 
cases  are  given  in  old  volumes  of  the  *  Philosophica!  Transactions:**** 
in  one  of  these  a  Russeting  apple  and  an  adjoiniiig  kind  mutually 
affected  each  other's  fruit ;  and  in  another  case  a  smooth  apple 
affected  a  roup^h-coatcd  kind.  Another  in  stance  has  been  given  *^* 
of  two  very  different  apple-trees  growing  close  to  each  other,  which 
bore  fruit  resembling  each  other,  but  only  on  the  adjoining  branches. 
It  is,  however,  almost  superfluous  to  adduce  these  or  other  cases^ 
after  that  of  the  St.  V^lery  apple,  the  flowers  which,  from  the  ab- 
ortion of  the  stamens,  do  not  produce  pollen,  but  are  fertilised  by 
the  girls  of  the  neighbourhood  with  pollen  of  many  kinds  ;  and  they 
be^r  fruit, "  differing  from  one  another  in  size,  flavour,  and  colour, 
hut  resembling  in  character  the  herraaphrc/dite  kinds  hy  which  they 
have  been  fertihsed/'**' 

I  have  now  shown,  on  the  authority  of  several  excellent 
obseiTers,  in  the  case  of  plants  belonging  to  widely  different 
orders,  that  the  pollen  of  one  species  or  variety,  when  applied 
to  the  female  of  a  distinct  form^  occasionally  causes  the  coata 
of  the  seeds,  the  ovariutn  or  fruit,  including  even  the  calyx 
and  nppor  part  of  the  peduncle  of  the  apple,  and  the  axis 
of  the  ear  in  maize,  to  he  modified,  Sometimes  the  whole 
ovarium  or  all  the  seeds  are  thus  affected ;  sometimes  only  a 


*"  S^^  on  this  head  the  high 
authority  of  Prof.  DecaisDE,  in  a  paper 
translated  in  '■  Journ,  H  irt.  Soc.|*  vol. 
i.,  new  seriea,  1866,  p.  48. 

1"  Vol  ihil.,  1744^5,  p.  525; 
Tol.  %lv.,  1747-48,  p.  SOL 

^*"  *  Transact,  Hort.  Soc./  vol.  v. 
pp.  65  and  68.  Ses^  &ko,  Prof. 
Ilildebrand,  with  a  cobured  fi^re^ 
in  *  Bot  Z^itung/  May   15,  1S68,  p. 


327.  Puvisako  has  collectaJ^  *  De  la 
Drig^niratioii,*  18  37^  p.  36)  aeTeral 
other  inataoces ;  but  it  is  not  iji  all 
cases  pnaaible  to  tlistm^uish  between 
the  direct  a^^tioa  of  foreigna  pollen  »ud 
bud'Tariartiot]^. 

"'  T.  da  CJermoiit-Tonnerrgi  iQ 
'  Mem,  de  In  Soo.  Lioa.  de  Paria.*  torn, 
iii.,  1825,  p.  164, 
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certain  number  of  the  seeds,  as  in  the  case  of  the  pea,  or  only 
a  part  of  the  ovarinm,  as  with  the  striped  orange,  mottled 
grapes,  and  maize,  is  thus  affected.  It  must  not  be  supposed . 
that  any  direct  or  immediate  effect  invariably  follows  the 
use  of  foreign  pollen :  this  is  far  from  being  the  case  ;  nor 
is  it  known  on  what  conditions  the  result  depends.  Mr. 
Knight  ^*®  expressly  states  that  he  has  never  seen  the  fruit 
thus  affected,  though  he  crossed  thousands  of  apple  and  other 
fruit-trees. 

There  is  not  the  least  reason  to  believe  that  a  branch  which 
has  borne  seed  or  fruit  directly  modified  by  foreign  pollen  is 
itself  affected,  so  as  afterwards  to  produce  modified  buds; 
such  an  occurrence,  from  the  temporary  connection  of  the 
flower  with  the  stem,  would  be  hardly  possible.  Hence,  but 
very  few,  if  any,  of  the  cases  of  bud- variation  in  the  fruit  of 
trees,  given  in  the  early  part  of  this  chapter  can  be  accounted 
for  by  the  action  of  foreign  pollen ;  for  such  fruits  have 
commonly  been  propagated  by  budding  or  grafting.  It  is 
also  obvious  that  changes  of  colour  in  flowers,  which  neces- 
sarily supervene  long  before  they  are  ready  for  fertilisation, 
and  changes  in  the  shape  or  colour  of  leaves,  when  due  to  the 
appearance  of  modified  buds,  can  have  no  relation  to  the 
action  of  foreign  pollen. 

The  proofs  of  the  action  of  foreign  pollen  on  the  mother- 
plant  have  been  given  in  considerable  detail,  because  this 
action,  as  we  shall  see  iji  a  future  chapter,  is  of  the  highest 
theoretical  importance,  and  because  it  is  in  itself  a  remarkable 
and  apparently  anomalous  circumstance.  That  it  is  remark- 
able under  a  physiological  point  of  view  is  clear,  for  the 
male  element  not  only  affects,  in  accordance  with  its  proper 
function,  the  germ,  but  at  the  same  time  various  parts  of  the 
mother-plant,  in  the  same  manner,  as  it  affects  the  same  part 
in  the  seminal  offspring  from  the  same  two  parents.  We  thus 
learn  that  an  ovule  is  not  indispensable  for  the  reception  of 
the  influence  of  the  male  element.  But  this  direct  action  of 
the  male  element  is  not  so  anomalous  as  it  at  first  appears, 
for  it  comes  into  play  in  the  ordinary  fertilisation  of  many 

"•  *  Transact,  of  Hort.  Soc.,'  vol.  ▼.  p.  68. 
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flowers.  Giirtner  gradually  mcreasod  tho  number  of  pollen 
grains  nwtil  Im  succeeded  in  fertilising  a  Malvaj  and  has^*' 
proved  that  many  grains  are  first  expended  in  tlie  development, 
or,  as  ho  ex  premises  it,  in  tlie  satiation,  of  tho  pistil  and  ovarium. 
Again,  when  one  plant  is  fertilised  by  a  widely  distinct 
species,  it  often  happens  that  the  ovarium  is  fully  aud  quickly, 
developed  without  any  j^ede  being  formed  ;  or  the  coats  of 
the  seeds  are  formed  without  any  embryo  being  developed 
within.  Prof.  IlOdebrand,  ako,  has  lately  shown  ^*^  that,  in 
the  normal  fertilisation  of  several  Orchidese,  the  action  of 
the  plant's  own  pollen  is  necessary  for  the  development  of 
the  ovarium;  and  that  this  development  takes  place  not 
only  long  before  tho  pollen-tubes  have  reached  the  ovules, 
but  even  before  the  placentee  and  ovules  have  been  formed ; 
so  that  with  these  orchids  the  pollen  acts  directly  on  the 
ovarium*  On  the  other  hand^  we  must  not  overrate  the  effi- 
cacy of  jtoUen  in  the  case  of  hybridised  plants,  for  an  embryo 
may  be  formed  and  its  influence  excite  the  surrounding  tissues 
of  the  mother-plant,  and  then  perish  at  a  very  early  age 
and  bo  thus  overlooked.  Again,  it  is  well  known  that  with 
many  plants  the  ovarium  may  be  fully  developed,  though 
pollen  be  wholly  exeludeth  Lastly,  Mr.  Smith,  the  late 
Curator  at  Kew  (as  I  hear  through  Dr.  Hooker),  observed 
with  an  orchid,  the  Bonatea  »peciosay  the  singular  fact  that  the 
development  of  the  ovarium  could  he  ejected  by  the  mechanical 
irritation  of  the  stigma,  Kevertheless,  from  the  number  of 
the  pollen-grains  cxxiended  "in  the  satiation  of  the  ovaritun 
and  pistii,"^ — from  the  generality  of  the  formation  of  the 
ovarium  and  seed-coats  in  hybridicsed  plants  which  produce 
no  seeds,— and  fi-om  Br.  Hildehrand's  observations  on  orchidia, 
we  may  admit  that  in  most  cases  the  swelling  of  the 
ovarium,  and  the  formation  of  the  seed-coats  are  at  least 
aided,  if  not  wholly  caused,  by  the  direct  action  of  tho  pollen, 
independently  of  the  intervention  of  the  fertilised  germ. 
Therefore,  in  the  previously  given   casca  we  have  only   to 


I 


IkfiuchtuD^/  1844,  s.  347-351. 

1^*  *D[e  Fni'ihtbilflDng  der  Qrchi- 
deen,  em    Bewels  fliv    die  dopplto 


Wirkuag  des  Pultons,'  *  Botaai^h« 
Zeitutigj*Ko.  44  et  seq.,  Oct.  30,  l&tjS  ■ 
iind  Aug.  4,  1365^  s.  249. 
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believe  in  the  further  power  of  pollen,  when  applied  to  a 
distinct  species  or  variety,  to  influence  the  shape,  size,  colour, 
texture,  &c.,  of  certain  parts  of  the  mother-plant. 

Turning  now  to  the  animal  kingdom,  if  we  could  imagine 
the  same  flower  to  yield  seeds  during  successive  years,  then  it 
would  not  be  very  surprising  that  a  flower  of  which  the 
ovarium  had  been  modified  by  foreign  pollen  should  next 
year  produce,  when  self-fertilised,  offspring  modified  by 
the  previous  male  influence.  Closely  analogous  cases  have 
actually  occurred  with  animals.  In  the  case  often  quoted 
from  Lord  Morton,^^^  a  nearly  purely-bred  Arabian  chesnut 
mare  bore  a  hybrid  to  a  quagga ;  she  was  subsequently  sent 
to  Sir  Gore  Ouseley,  and  produced  two  colts  by  a  black  Arabian 
horse.  These  colts  were  partially  dun-coloured,  and  were 
striped  on  the  legs  more  plainly  than  the  real  hybrid,  or  even 
than  the  quagga.  One  of  the  two  colts  had  its  neck  and 
some  other  parts  of  its  body  plainly  marked  with  stripes. 
Stripes  on  the  body,  not  to  mention  those  on  the  legs,  ai*e  ex- 
tremely rare, — I  speak  after  having  long  attended  to  the 
subject, — with  hoi*ses  of  all  kinds  in  Europe,  and  are  almost 
unknown  in  the  case  of  Arabians.  But  what  makes  the  case 
still  more  striking  is  that  in  these  colts  the  hair  of  the  mane 
resembled  that  of  the  quagga,  being  short,  stiff,  and  upright. 
Hence  there  can  be  no  doubt  that  the  quagga  affected  the 
character  of  the  offspring  subsequently  begot  by  the  black 
Arabian  horse.  Mr.  Jenner  Weir  informs  me  of  a  strictly 
parallel  case :  his  neighbour  Mr.  Lethbridge,  of  Blackheath, 
has  a  horse,  bred  by  Lord  Mostyn,  which  had  previously 
borne  a  foal  by  a  quagga.  This  horse  is  dun  with  a  dark 
stripe  down  the  back,  faint  stripes  on  the  forehead  between  the 
eyes,  plain  stripes  on  the  inner  side  of  the  fore-legs  and  rather 
more  faint  ones  on  the  hind-legs,  with  no  shoulder-stripe. 
The  mane  grows  much  lower  on  the  forehead  than  in  the 
horse,  but  not  so  low  as  in  the  quagga  or  zebra.  The  hoofs 
are  proportionally  longer  than  in  the  horse,— so  much  so  that 
the  farrier  who  first  shod  this  animal,  and  knew  nothing  of 

»*»  'Philos.  Transact.,'  1821,  p.  20. 
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ita  origin  J  said,  **  Had  I  not  seen  I  was  shoeing  a  horse,  I 
flhouldhave  thonght  I  was  shoeing  a  donkey/' 

With  respect  to  the  varieties  of  our  domesticated  animalsj 
many  similar  and  well-anthenticated  facts  have  been  pub- 
lished^^^'*  and  others  have  been  communicated  to  m%  plainly 
showing  the  influence  of  the  first  male  on  the  progeny  sub- 
sequejitly  borne  by  the  mother  to  other  males.  It  will 
suffice  to  give  a  single  instance,  recorded  in  the '  Philofiophical 
Transactions/  in  a  paper  follovring  that  by  Lord  Morton  ; 
air,  Giles  put  a  sow  of  Lord  Western* s  black  and  white 
Essex,  breed  to  a  wild  boar  of  a  deep  chesuut  colour;  and 
the  "  pigs  produced  partook  in  appearance  of  both  boar  and 
BOW,  but  in  some  the  chesnut  colour  of  the  boar  strongly  pre- 
vailed." After  the  boar  had  long  been  doad^  the  sow  was 
put  to  a  boar  of  her  own  black  and  white  breed — a  kind 


*"  Pr,  Akx.  Harvey  on  ^A  re- 
markable Elfeut  of  Croas-brcediug/ 
ISaL  On  ihe  *■  Physiology  of  Breed- 
ing/ 'by  Mr.  Rnglnald   Oi  ton,    1855. 

*  Intermarriage/  by  Alex.  Walker, 
1837.  *  L'H^rdiite  Naturelle/  by 
Dr.  Prospef  Lucas,  turn.  iL  p.  58. 
Mr,  W,  SedgM  ick  in  *  British  ami 
Foreign  M^sJico-Chirur^icJvl  RcTiew/ 
1363^   July,  p.   IB3.     Bronn,  in  his 

*  Geschichte  der  Natur/  1843,  B.  ii. 
E.  127,  lias  collected  sereral  cases 
with  reapfitit  to  mares,  sows,  and  dog^* 
Mr.  W/C.  L.  Martin  (*  History  of 
the  Dog/  1S45,  p.  104)  says  lie  can 
pet&onally  yoiicli  for  the  inlQence 
of  the  male  parent  on  subse^^iient 
litters  by  other  doga,  A  French  poet, 
Jacques  Savary,  who  wrote  iti  1665 
on  doge,  was  aware  of  this  singular 
fact»  Dr.  Bower  batik  has  given  us 
the  following  striking  case :— ^A  black, 
hairless  Barhary  bitch  was  first  ac- 
cidentaliy  impregnated  by  a  mongrel 
spaniel  with  i^^mg  brown  Iti&ir^  tind 
sins  produi^ed  five  puppies,  three  of 
whuh  were  hairless  and  two  covered 
with  ^hort  brown  hair.  The  n*:xt 
time  she  wajs  put  to  a  blacky  hairkss 
Barhary  dog ;  "  but  the  mischief 
had  been  implanted  in  the  mother, 
and  again  about  half  the  litter  looked 
like    pure  Barbarys^  and    the   other 


half  like  the  sAori^'haired  progeny  oi 
the  first  father,**  1  have  given  in 
the  text  one  case  with  pigs ;  an 
equally  iitriking  one  has  been  recently 
publi&heii  in  GertOJUiyf  *lllust. 
Laudwirth*  Zeitung/  186*i,  Nov.  17, 
p.  143.  It  i^  worth  notice  that 
farmers  in  S.  Brazil  {aa  1  h«ar  from 
Fritz  Muller),  and  at  the  C.  nf  Goo<1 
Hope  (as  1  have  henrd  from  two 
troyt worthy  persons)  are  convinc»tl 
that  mares  which  have  once  borne 
mules,  when  aubiseqiientlj  put  to 
horses,  are  extremely  liable  to  pro- 
duce colts,  striped  like  a  mule.  Br, 
Wilckeus,  of  l^ogarth,  gives  (*  JnhrliiLch 
Land wirthsch all,'  ii,  186D,  p.  325) 
a  striking  and  analogous  casci.  A 
merino  ram,  having  two  smnll  hippats 
or  Baps  of  skin  on  the  neck,  wa^i  in  ike 
winter  of  18(51-63  put  to  aeveral 
Merino  ewes,  all  of  whom  bore  lambft 
with  Mmilar  Haps  on  their  necks. 
The  ram  was  killed  in  the  s|iring  of 
18G2,  and  subsequently  to  ht$  di^ath 
the  ewes  were  put  to  other  Merino 
rams,  and  in  1863  to  Southdown 
rams,  none  of  whom  ever  have  neck 
lappets  :  nevertheless,  even  as  long 
atier  wards  as  1867,  ftevi^ral  of  th«aa 
ewes  produced  lambs  bcarinj^  ikmt 
appendages. 
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which  is  well  known  to  breed  very  true  and  never  to  show 
any  chesnut  colour, — yet  from  this  union  the  sow  produced 
some  young  pigs  which  were  plainly  marked  with  the  same 
chesnut  tint  as  in  the  first  litter.  Similar  cases  have  so 
frequently  occurred,  that  careful  breeders  avoid  putting  a 
choice  female  of  any  animal  to  an  inferior  male,  on  account 
of  the  injury  to  her  subsequent  progeny  which  may.  be 
expected  to  follow. 

Some  physiologists  have  attempted  to  account  for  these 
remarkable  results  from  a  previous  impregnation,  by  the 
imagination  of  the  mother  having  been  strongly  affected; 
but  it  will  hereafter  be  seen  that  there  are  very  slight  grounds 
for  any  such  belief.  Other  physiologists  attribute  the  result 
to  the  close  attachment  and  freely  intercommunicating  blood- 
vessels between  the  modified  embryo  and  mother.  But  the 
analogy  from  the  action  of  foreign  pollen  on  the  ovarium,  seed- 
coats,  and  other  parts  of  the  mother-plant,  strongly  supports 
the  belief  that  with  animals  the  male  element  acts  directly  on 
the  female,  and  not  through  the  crossed  embryo.  With 
birds  there  is  no  close  connection  between  the  embryo  and 
mother;  yet  a  careful  observer,  Dr.  Chapuis,  states ^^^  that 
with  pigeons  the  influence  of  a  first  male  sometimes  makes 
itself  perceived  in  the  succeeding  broods ;  but  this  statement 
requires  confirmation. 

Conclusion  and  Summary  of  the  Chapter, — The  facts  given  in 
the  latter  half  of  this  chapter  are  well  worthy  of  consideration, 
as  they  show  us  in  how  many  extraordinary  modes  the  union 
of  one  form  with  another  may  lead  to  the  modification  of  the 
seminal  offspring  or  of  the  buds,  afterwards  produced. 

There  is  nothing  surprising  in  the  offspring  of  species  or 
varieties  crossed  in  the  ordinary  manner  being  modified  ;  but 
the  case  of  two  plants  within  the  same  seed,  which  cohere 
and  differ  from  each  other,  is  curious.  When  a  bud  is  formed 
after  the  cellular  tissue  of  two  species  or  two  varieties  have 
been  united,  and  it  partakes  of  the  characters  of  both 
parents,  the  case  is  wonderful.  But  I  need  not  here  repeat 
what  has  been  so  lately  said  on  this  subject.     We  have 

>*»  *  Le  Pigeon  Voyageur  Beige,*  1865,  p.  59. 
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also  seen  tliat  in  tlie  case  of  plants  the  male  elemetit  may 
affect  in  a  direct  manner  tlio  tiesues  of  the  mother,  and 
with  animals  may  lead  to  the  modLfication  of  her  future  pro- 
geny. In  tho  yegetiible  kingdom  the  oflfepring  from  a  cross 
between  two  species  or  varieties,  whether  effected  by  seminal 
generation  or  by  graftings  often  rovert,  to  a  greater  or  less 
degree,  in  tho  first  or  in  a  Bncoeeding  generation,  to  the  two 
parent-forms ;  and  this  reversion  may  affect  the  whole  flower, 
ft-nit,  er  leaf-bud,  or  only  the  kalf  or  a  eraaller  segment  of  a 
single  organ.  In  some  cases,  however,  sncli  segregation  of 
character  apparGntly  depends  on  an  incapacity  for  union  rather 
than  on  reversion,  for  the  flowers  or  fruit  which  are  first  pro- 
duced display  by  segments  the  characters  of  both  parents.  The 
various  facts  here  given  ought  to  be  well  considered  by  any 
one  who  wishes  to  embrace  under  a  single  piont  of  view  the 
many  modea  of  reproduction  by  gemmation,  division,  and 
sexual  union,  the  reparation  of  lost  parts,  variation,  inheritance, 
reversion,  and  other  such  phenomena.  Towards  tho  ch^se  of 
the  second  volume  I  shall  attempt  to  connect  tlieso  facts 
together  by  the  hj^othesis  of  pangenesis. 

In  the  early  half  of  the  present  chapter  I  hare  given,  a  long 
list  of  plants  in  Tvhich  tlirough  bud- variation,  that  is,  indo- 
pondently  of  reproduction  bj  seed,  the  fruit  has  suddenly 
become  modified  in  size,  colour,  flavour,  hairiness,  shape,  and 
time  of  maturity ;  flowers  have  similarly  ehanged  in  shape, 
colour,  in  being  double,  and  greatly  in  the  eharaetcr  of  tho 
calyx  ;  young  branches  or  shoots  have  changed  in  colour,  in 
bearing  spines  and  in  habit  of  growth,  as  in  climbing  or  in 
weeping;  leaves  have  changed  in  becoming  variegated,  in 
shape^  period  of  unfolding,  and  in  their  aiTangement  on  the 
axis.  Buds  of  all  kinds,  whether  produced  on  ordinary  branches 
or  on  subterranean  stems,  whether  simple  or  much  nnxlified 
and  supplied  with  a  stoclc  of  nutriment,  as  in  tubers  and  bulbs, 
are  all  liable  to  sudden  variations  of  the  same  general  nature. 

In  the  list,  many  of  the  cases  are  certainly  due  to  reversion 
to  characters  not  acquired  from  a  cross,  but  which  'wens 
formerly  present  and  havo  since  been  lost  for  a  longer  or 
shorter  time ;— as  when  a  bud  on  a  variegated  plant  produces 
plain  leaves,  or  when  tho  variously-coloured  flowerB  of  the 
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Chrysanthemum  revert  to  the  aboriginal  yellow  tint.  Many 
other  cases  included  in  the  list  are  probably  due  to  the  plants 
being  of  crossed  parentage,  and  to  the  buds  reverting  either 
completely  or  by  segments  to  one  of  the  two  parent-forms.^^* 

We  may  suspect  that  the  strong  tendency  in  the  Chrysan- 
themum to  produce  by  bud-variation  diflferently-coloured 
flowers,  results  from  the  varieties  having  been  at  some  time 
intentionally  or  accidentally  crossed;  and  this  is  certainly 
the  case  with  some  kinds  of  Pelargonium.  So  it  may  be  to  a 
large  extent  with  the  bud-varieties  of  the  Dahlia,  and  with 
the  "  broken  colours  "  of  Tulips.  When,  however,  a  plant 
reverts  by  bud-variation  to  its  two  parent  forms,  or  to  one  of 
them,  it  sometimes  does  not  revert  perfectly,  but  assumes  a 
somewhat  new  character, — of  which  fact,  instances  have  been 
given,  and  Carriere  gives^^^  another  in  the  cherry. 

Many  cases  of  bud- variation,  however,  cannot  be  attributed 
to  reversion,  but  to  so-called  spontaneous  variability,  as  is 
so  common  with  cultivated  plants  raised  from  seed.  As  a 
single  variety  of  the  Chrysanthemum  has  produced  by  buds 
six  other  varieties,  and  as  one  variety  of  the  gooseberry  has 
borne  at  the  same  time  four  distinct  kinds  of  fruit,  it  is 
scarcely  possible  to  believe  that  all  these  variations  are  due  to 
reversion.  We  can  hardly  believe,  as  remarked  in  a  previous 
chapter,  that  all  the  many  peaches  which  have  yielded 
nectarine-buds  are  of  crossed  parentage.  Lastly,  in  such 
cases  as  that  of  the  moss-rose,  with  its  peculiar  calyx,  and  of 
the  rose  which  bears  opposite  leaves,  in  that  of  the  Imanto- 
phyllum,  &c.,  there  is  no  known  natural  species  or  variety 

***  It  may  be  worth  while  to  call  version  to  a  character  not  originally 

attention   to   the   several  means    by  gained  by   a   cross,   but   which   had 

which     flowers   and     fruit     become  Jong  been  lost,  as  with  white-flowered 

striped  or  mottled.     Firstly,  by  the  varieties,  which  we  shall  hereafter  see 

direct  action  of  the  pollen  of  another  often  become  striped  with  some  other 

variety   or  species,   as   in  the  cases  colour.     Lastly,  there   are  cases,  as 

given  oforanges  and  maize.    Secondly,  when   peaches  are  produced  with   a 

in    crosses    of   the    first    generation,  half  or  quarter  of  the    fruit    like   a 

when  the  colours  of  the  two  parents  nectarine,   in   which   the   change   is 

ilo  not  readily  unite,  as  with  Mirabilis  apparently   due   to    mere   variatibn, 

and  Dianthus.     Thirdly,   in    crossed  through     either     bud     or    seminal 

l)lants   of    a   subsequent    generation  generation. 

by  reversion,  through  either  bud  or  '"  *  Production  des   Yarietes,    p. 

seminal  generation.     Fourthly,  by  re-  37. 
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from  whicK  the  cliaracters  in  qiieBtion  could  have  Ifeen  derived 
by  a  CKI89.  We  mufit  attribute  all  aticli  caaea  to  the  appear- 
ance of  abfiolutelj  new  characters  in  the  buds.  The  varieties 
which  have  thus  arisen  cannot  be  distinguished  hy  any 
external  character  frgm  seedlings  ;  this  is  notoriouslj  the  case 
with  the  varieties  of  the  Eob«,  Azalea,  and  many  other  planta. 
It  deserves  notice  that  all  the  plants  which  have  yielded 
bud-variations  have  likewise  varied  greatly  by  seed. 

The  plants  which  have  varied  by  buds  belong  to  so  many 
orders  that  we  may  infer  that  almost  every  plant  would  lie 
liable  to  variation,  if  placed  under  the  proper  exciting 
conditions.  These  conditions,  as  far  as  wo  can  judge,  mainly 
depend  on  long-continued  and  high  cultivation;  for  almost 
all  the  plants  in  the  foregoing  list  are  perennials,  and  have 
been  largely  propagated  in  many  soils,  under  different  climates, 
by  cuttings,  offsets,  bulbs,  tubers,  and  especially  by  biidding 
or  grafting.  The  instances  of  annuals  varying  by  bnds,  or 
producing  on  the  same  plant  differently  coloured  flowers, 
are  comparatively  rare  :  Hopkirk  ^^^  has  seen  this  with  Can- 
vohuhis  tricolor ;  and  it  is  not  tincommon  with  the  Balsam 
and  annual  Delphinium.  According  to  Sir  R.  Schoraburgk, 
plants  from  the  wanner  temperate  regions,  when  cultivated 
under  the  hot  climate  of  St.  Domingo,  are  eminently  liable  to 
bud- variation.  I  am  informed  by  Mn  Sedgwick  that  moss- 
roses  which  have  often  been  taken  to  Calcutta  always  there 
lose  their  mossiness  ;  bnt  change  of  climate  is  by  no  means  a 
necessary  contingent,  as  we  see  with  the  gooseberry,  currant, 
and  in  many  other  cases.  Plants  living  nnder  their  natural 
conditions  are  very  rarely  subject  to  bud -variation.  Varie- 
gated leaves  have,  however,  been  observed  under  such  circum- 
stances ;  and  I  have  given  an  instance  of  irariation  by  buds  on 
an  ash-tree  planted  in  ornamental  grounds,  but  it  is  doubtfid 
whether  such  a  tree  can  he  considered  as  living  under  strictly 
natnral  conditions.  Gartner  has  seen  white  and  dark  red 
flowers  produced  from  the  same  root  of  the  wild  AcMllea 
mitlefoUuni ;  and  Prof.  Caspary  has  seen  a  completely  wOd 
Viola  luiea  bearing  flowers  of  two  different  colours  andsisces*^^^ 


*"  'Flora  Anomala/pl64 

*"  'Sqhriften   dei    physi^ch-olton. 


GesalL  zu  Konig*berg/  Bund  vj.,  Feb, 
3,  1865, 1.  4. 
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As  wild  plants  are  so  rarely  liable  to  bud-variation,  whilst 
highly  cultivated  plants  long  propagated  by  artificial  means 
have  yielded  many  varieties  by  this  form  of  reproduction,  we 
are  led  through  a  series  such  as  the  following, — namely,  all 
the  eyes  in  the  same  tuber  of  the  potato  varying  in  the  same 
manner, — all  the  fruit  on  a  purple  plum-tree  suddenly 
becoming  yellow, — all  the  fruit  on  a  double-flowered  almond 
suddenly  becoming  peach  like, — all  the  buds  on  grafted  trees 
being  in  a  very  slight  degree  affected  by  the  stock  on  which 
they  have  been  worked, — all  the  flowers  on  a  transplanted 
heartsease  changing  for  a  time  in  colour,  size,  and  shape, — we 
are  led  by  such  a  series  to  look  at  every  case  of  bud- variation 
as  the  direct  result  of  the  conditions  of  life  to  which  the 
plant  has  been  exposed.  On  the  other  hand,  plants  ot  the 
same  variety  may  be  cultivated  in  two  adjoining  beds,  appa- 
rently under  exactly  the  same  conditions,  and  those  in  the  one 
bed,  as  Carri^re  insists,^^^  will  produce  many  bud-variations, 
and  those  in  the  other  not  a  single  one.  Again,  if  we  look  to 
such  cases  as  that  of  a  peach-tree  which,  after  having  been  cul- 
tivated by  tens  of  thousands  during  many  years  in  many 
countries,  and  after  having  annually  produced  millions  of 
buds,  all  of  which  have  apparently  been  exposed  to  precisely 
the  same  conditions,  yet  at  last  suddenly  produces  a*  single 
bud  with  its  whole  character  greatly  transformed,  we  are 
driven  to  the  conclusion  that  the  transformation  stands  in 
no  direct  relation  to  the  conditions  of  life. 

We  have  seen  that  varieties  produced  from  seeds  and  from 
buds  resemble  each  other  so  closely  in  general  appearance 
that  they  cannot  be  distinguished.  Just  as  certain  species 
and  groups  of  species,  when  propagated  by  seed,  are  more 
variable  than  other  species  or  genera,  so  it  is  in  the  case  of 
certsfin  bud- varieties.  Thus,  the  Queen  of  England  Chry- 
santhemum has  produced  by  this  latter  process  no  less  than 
six,  and  RoUisson's  Unique  Pelargonium  four  distinct 
varieties ;  moss-roses  have  also  produced  several  other  moss- 
roses.  The  Eosaceae  have  varied  by  buds  more  than  any 
other  group  of  plants ;  but  this  may  be  in  large  part  due 
to    so    many    members  having   been   long  cultivated;    but 

>*•  *  Production  des  Vari^Ws,*  pp.  58,  70. 
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T^itliiu  this  fiamo  group,  the  peach  liae  often  varied  hy  buds, 
whilst  the  appk  and  pear,  both  grafted  trees  exteiisively 
cultivated,  have  afforded,  as  far  as  1  can  ascertain,  extremely 
faw  instances  of  bud-variatign. 

The  law  of  analogous  variation  holds  good 'with  varieties 
Ijrijclueed  by  buds,  a  a  with  those  produced  from  eeed :  more 
than  one  kind  of  rose  has  sported  into  a  moss-rose;  more 
than  one  kind  of  caniollia  has  assuraed  an  hexagonal  forra  ;  and 
at  least  seven  or  eight  varieties  of  the  peach  have  produced 
nectarines* 

The  laAvB  of  inheritance  seem  to  be  nearly  the  same  with 
seminal  and  bud -varieties.  Wo  know  how  commonly  reveraion 
comes  into  play  with  both,  and  it  may  affect  tho  whole,  or 
only  segments  of  a  leaf,  flower,  or  fruit.  When  the  tendency 
to  reversion  affect^a  many  buds  on  the  same  tree^  it  becomes 
covered  with  different  kinds  of  leaves,  flowers,  or  fniit ;  but 
there  is  reason  to  believe  that  such  fluctuating  varieties  have 
generally  arisen  from  seed*  It  is  %vxdl  known  that,  out  of  a 
number  of  seedling  varieties,  some  transmit  their  character 
much  more  truly  by  seed  than  others ;  so  with  bud^varieties, 
some  retain  their  character  by  successive  buds  more  truly  than 
others ;  of  which  instances  have  been  given  with  two  kinds 
of  variegated  Enonymus  and  *with  certain  kinds  of  tulips  and 
pelargoniums.  Notwithstanding  the  sudden  production  of 
bud- varieties^  the  characters  thus  acquired  are  sometimes 
capable  of  transmission  by  seminal  reproduction  ;  Mr.  Hi  vers 
hr^s  found  that  moss-ruBes  generally  reproduce  themselves  by 
seed  i  and  tho  mossy  character  has  been  transferred  by  crossing 
from  one  species  of  rose  to  another.  The  Boston  nectarine, 
which  appeared  as  a  bud-variation,  produced  by  seed  a  closely 
allied  nectarine.  On  the  other  hand,  secdliuga  from  some 
hud-variations  have  proved  variable  to  an  extreme  degree. '^^ 
We  have  also  heard,  on  tho  authority  of  Mr,  Salter,  that 
seeds  taken  from  a  bianch  with  leaves  variegated  through 
biid*variation,  transmit  this  character  very  feebly ;  whilst 
many  plants,  which  were  variegated  as  seedlings,  transmit 
variegation  to  a  large  proportion  of  their  progeny. 

Although  I  have  been  able  to  collect  a  good  many  cases  of 

"'  Carrlfere^  *  Product  ion  des  Yari<:tet|*  p,  39. 
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bud-variation,  as  shown  in  the  previous  lists,  and  might  pro- 
bably, by  searching  foreign  horticultural  works,  have  col- 
lected very  many  more  cases,  yet  their  total  number  is  as 
nothing  in  comparison  with  that  of  seminal  varieties.  With 
seedlings  raised  from  the  more  variable  cultivated  plants,  the 
variations  are  almost  infinitely  numerous,  but  their  diflferences 
are  generally  slight :  only  at  long  intervals  of  time  a  strongly 
marked  modification  appears.  On  the  other  hand,  it  is  a 
singular  and  inexplicable  fact  that,  when  plants  vary  by  buds, 
the  variations,  though  they  occur  with  comparative  rarity,  are 
often,  or  even  generally,  strongly  pronounced.  It  struck  me  that 
this  might  perhaps  be  a  delusion,  and  that  slight  changes  often 
occurred  in  buds,  but  were  overlooked  or  not  recorded  from 
being  of  no  value.  Accordingly,  I  applied  to  two  great 
authorities  on  this  subject,  namely,  to  Mr.  Rivers  with 
respect  to  fruit-trees,  and  to  Mr.  Salter  with  respect  io  flowers. 
Mr.  Rivers  is  doubtful,  but  does  not  remember  having  noticed 
very  slight  variations  in  fruit-buds.  Mr.  Salter  informs  me 
that  with  flowers  such  do  occur,  but,  if  propagated,  they 
generally  lose  their  new  character  in  the  following  year ;  yet 
he  concurs  with  me  that  bud-variations  usually  at  once  assume 
a  decided  and  permanent  character.  We  can  hardly  doubt 
that  this  is  the  rule,  when  we  reflect  on  such  cases  as  that 
of  the  peach,  which  has  been  so  carefully  observed,  and  of 
which  such  trifling  seminal  varieties  have  been  propagated,  yet 
this  tree  has  repeatedly  produced  by  bud- variation  nectarines, 
and  only  twice  (as  far  as  I  can  learn)  any  other  variety, 
namely,  the  Early  and  Late  Grosse  Mignonne  peaches  ;  and 
these  differ  from  the  parent-tree  in  hardly  any  character 
except  the  period  of  maturity. 

To  my  surprise,  I  hear  from  Mr.  Salter  that  he  brings  the 
principle  of  selection  to  bear  on  variegated  plants  propagated 
by  buds,  and  has  thus  greatly  improved  and  fixed  several 
varieties.  He  informs  me  that  at  first  a  branch  often  pro- 
duces variegated  leaves  on  one  side  alone,  and  that  the  leaves 
are  marked  only  with  an  irregular  edging  or  with  a  few  lines 
of  white  and  yellow.  To  improve  and  fix  such  varieties,  he 
finds  it  necessary  to  encourage  the  buds  at  thjD  bases  of  the 
most  distinctly  marked  leaves,  and  to  propagate  from  them 
VOL.  I.  20 
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alone-  By  following  with  perseverance  this  plan  during 
three  or  four  successive  seasons,  a  distinct  and  fixed  variety 
can  generally  be  secured. 

Finally,  the  facts  given  in  this  chapter  prove  in  how  close 
and  remarkable  a  manner  the  germ  of  a  fertilised  seed  and 
the  small  cellular  mass  forming  a  bud,  resemble  each  other  in 
all  their  functions — in  their  power  of  inheritance  with  occa- 
sional reversion, — and  in  their  capacity  for  variation  of  the 
same  general  nature,  in  obedience  to  the  same  laws.  This  re- 
semblance, or  rather  identity  of  character,  is  shown  in  the 
most  striking  manner  by  the  fact  that  the  cellular  tissue 
of  one  species  or  variety,  when  budded  or  grafted  on  another, 
may  give  rise  to  a  bud  having  an  intermediate  character. 
We  have  seen  that  variability  does  not  depend  on  sexual 
generation,  though  much  more  frequently  its  concomitant  than 
of  bud  reproduction.  We  have  seen  that  bud-variability 
is  not  solely  dependent  on  reversion  or  atavism  to  long -lost 
characters,  or  to  those  formerly  acquired  from  a  cross,  but 
appears  often  to  be  spontaneous.  But  when  we  ask  ourselves 
what  is  the  cause  of  any  pai*ticular  bud-variation,  we  are  lost 
in  doubt,  being  driven  in  some  cases  to  look  to  th©  direct 
action  of  the  external  conditions  of  life  as  sufficient,  and  in 
other  cases  to  feel  a  profound  conviction  that  these  have  played 
a  quite  subordinate  part,  of  not  more  importance  than  the 
nature  of  the  spark  which  ignites  a  mass  of  combustible 
matter. 
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INHERITANCE. 

WONDERFUL  NATURE  OF  INHERITANCE — ^PEDIGREES  OP  OUR  DOMESTICATED 
ANIMALS — INHERITANCE  NOT  DUE  TO  CHANCE — TRIFLING  CHARACTERS 
INHERITED — ^DISEASES  INHERITED — ^PECULIARITIES  IN  THE  EYE  INHERITED 
— DISEASES  IN  THE  HORSE — LONGEVITY  AND  VIGOUR — ASYMMETRICAL 
DEVIATIONS  OF  STRUCTURE — POLYDACTYLISM  AND  REGROWTH  OF  SUPER- 
NUMERARY DIGITS  AFTER  AMPUTATION — CASES  OF  SEVERAL  CHILDREN 
SIMILARLY  AFFECTED  FROM  NON  -  AFFECTED  PARENTS  —  WEAK  AND 
FLUCTUATING  INHEKITANCE :  IN  WEEPING  TREES,  IN  DWARFNESS,  COLOUR 
OP  FRmT  AND  FLOWERS — COLOUR  OP  HORSES  —  NON-INHERITANCE  IN 
CERTAIN  CASES— INHERITANCE  OF  STRUCTURE  AND  HABITS  OVERBORNE 
BY  HOSTILE  CONDITIONS  OF  LIFE,  BY  INCESSANTLY  RECURRING  VARIA- 
BILITY, AND  BY  REVERSION — CONCLUSION. 

The  subject  of  inheritance  is  an  immense  one,  and  has  been 
treated  by  many  authors.  One  work  alone,  *  De  1' Heredity 
Natnrelle,'  by  Dr.  Prosper  Lucas,  runs  to  the  length  of  1662 
pages.  We  must  confine  ourselves  to  certain  points  which  have 
an  important  bearing  on  the  general  subject  of  variation,  both 
with  domestic  and  natural  productions.  It  is  obvious  that  a 
variation  which  is  not  inherited  throws  no  light  on  the  deri- 
vation of  species,  nor  is  of  any  service  to  man,  except  in  the 
case  of  perennial  plants,  which  can  be  propagated  by  buds. 

If  animals  and  plants  had  never  been  domesticated,  and 
wild  ones  alone  had  been  observed,  we  should  probably  never 
have  heard  the  saying,  that  "  like  begets  like."  The  propo- 
sition would  have  been  as  self-evident  as  that  all  the  buds  on 
the  same  tree  are  alike,  though  neither  proposition  is  strictly 
true.  For,  as  has  often  been  remarked,  probably  no  two 
individuals  are  identically  the  same.  All  wild  animals  re- 
cognise each  other,  which  shows  that  there  is  some  difference 
between  them ;  and  when  the  eye  is  well  practised,  the  shep- 
herd knows  each  sheep,  and  man  can  distinguish  a  fellow- 
man  out  of  millions  on  millions  of  other  men.  Some  authors 
have  gone  so  far  as  to  maintain  that  the  production  of  slight 
differences  is  as  much  a  necessary  function  of  the  powers  of 
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generation,  a  a  the  production  of  offspring  like  tiieir  parents. 
This  view,  aa  we  shall  see  in  a  future  chapter,  is  not  theoreti- 
cally probable,  though  practically  it  holds  good<  The  saying 
that  ''like  begets  like  **  has^  in  fact^  arisen  from  the  perfect 
confidence  felt  by  breeders,  that  a  superior  or  inferior  animal 
will  generally  reproduce  its  kind ;  but  this  very  superiority 
or  inferiority  shows  that  the  individual  in  question  hae 
departed  slightly  from  its  type. 

The  whole  subject  of  inheritjince  is  wonderful.  When  a 
jiew  character  arises,  whatever  its  nature  may  be,  it  generally 
tends  to  be  inherited,  at  least  in  a  temporary  and  aometimcs 
in.  a  most  persistent  manner.  What  can  be  more  wonderful 
than  that  some  trifling  peculiarity,  not  primoxdially  attaohed 
to  the  species,  should  be  transmitted  through  the  male  or 
female  sexual  cells,  which  are  so  minute  an  not  to  he  visible 
ixj  the  naked  eye,  and  afterwards  through  the  incessant 
changes  of  a  long  course  of  development,  undergone  either  in 
the  womb  or  in  the  egg,  and  ultimately  appear  in  the  offspring 
when  mature,  or  even  when  quite  old,  as  in  the  case  of  certain 
diseases  ?  Or  again,  what  can  he  more  wonderful  tJian  the 
well-ascertained  fact  that  the  minute  ovule  of  a  good,  milking 
cow  will  produce  a  male,  from  whom  a  cell,  in  union  wdth  an 
ovule,  will  produce  a  female,  and  she,  when  mature,  will  have 
large  mammary  glands,  yielding  an  abundant  supply  of  milk, 
and  even  milk  of  a  particular  quality?  Nevertheless,  the 
real  subject  of  aurpri^  is,  as  ISir  H.  Holland  has  well  remarked,* 
not  that  a  character  ehould  be  inherited,  but  that  any  should 
ever  fail  to  be  inherited*  In  a  future  chapter,  devoted  to  an 
hypothesis  which  I  have  termed  pangenesis,  an  attempt  will 
bo  made  to  show  the  means  by  which  characterB  of  all  kinds 
are  transmitted  from  generation  to  generation. 

Some  writers,^  who  have  not  attended  to  natural  liistory, 
have  attempted  to  show  that  the  force  of  inheritance  has  been 
much  exaggerated.  The  breeders  of  animals  would  smile  at 
such  simplicity;    and  if  they  condescended   to  make  any 
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*  *  Medical  Notes  aad  Refiectioat/ 
3rd  sdit-,  l&o5,  p.  267. 

'  Mr,  Btickl^  iu  hU  ^History  of 
Cirilisatioii,*  e^pr€ss€k3  doubts  o&  the 
subject,  owing  to  the  want  of  ^tn- 
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answer,  might  ask  what  would  be  the  chance  of  winning  a 
prize  if  two  inferior  animals  were  paired  together?  They 
might  ask  whether  the  half-wild  Arabs  were  led  by  theoreti- 
cal notions  to  keep  pedigrees  of  their  horses?  Why  have 
pedigrees  been  scrupulously  kept  and  published  of  the  Short- 
horn cattle,  and  more  recently  of  the  Hereford  breed  ?  Is  it 
an  illusion  that  these  recently  improved  animals  safely  trans- 
mit their  excellent  qualities  even  when  crossed  with  other 
breeds?  have  the  Shorthorns,  without  good  reason,  been 
purchased  at  immense  prices  and  exported  to  almost  every 
quarter  of  the  globe,  a  thousand  guineas  having  been  given 
for  a  bull  ?  With  greyhounds  pedigrees  have  likewise  been 
kept,  and  the  names  of  such  dogs,  as  Snowball,  Major,  &c., 
are  as  well  known  to  coursers  as  those  of  Eclipse  and  Herod 
on  the  turf.  Even  with  the  Gamecock,  pedigrees  of  famous 
strains  were  formerly  kept,  and  extended  back  for  a  century. 
With  pigs,  the  Yorkshire  and  Cumberland  breeders  "  preserve 
and  print  pedigrees;"  and  to  show  how  such  highly-bred 
animals  are  valued,  I  may  mention  that  Mr.  Brown,  who 
won  all  the  first  prizes  for  small  breeds  at  Birmingham  in 
1850,  sold  a  young  sow  and  boar  of  his  breed  to  Lord  Ducie 
for  43  guineas ;  the  sow  alone  was  afterwards  sold  to  the 
Bev.  F.  Thursby  for  65  guineas ;  who  writes,  "  She  paid  me 
very  well,  having  sold  her  produce  for  300Z.,  and  having  now 
four  breeding  sows  from  her."  ^  Hard  cash  paid  down,  over 
and  over  again,  is  an  excellent  test  of  inherited  superiority. 
In  fact,  the  whole  art  of  breeding,  from  which  such  great 
results  have  been  attained  during  the  present  century,  depends 
on  the  inheritance  of  each  small  detail  of  structure.  But 
inheritance  is  not  certain ;  for  if  it  were,  the  breeder's  art  * 
would  be  reduced  to  a  certainty,  and  there  would  be  little 
scope  left  for  that  wonderful  skill  and  perseverance  shown  by 
the  men  who  have  left  an  enduring  monument  of  their  success 
in  the  present  state  of  our  domesticated  animals. 

It  is  hardly  possible,  within  a  moderate  compass,  to  impress 

•  For  greyhounds,  see  Low's  *  Do-  Mr.  Sidney's  edit,  of  *  Youatt,  on  the 

mestic  Animals  of  the  British  Islands,'  Pig/  1860,  pp.  11,  22. 

1845,  p.  721.     For  game-fowls,  see  *  *  The  Stud  Farm,*  by  Cecil,  p. 

*The  Poultry  Book,'  by  Mr.  Teget-  39. 
meier,  1866,  p.  123.    For  pigs,  see 
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on  the  inind  of  those  who  have  not  attended  to  the  enbject, 
the  full  conviction  of  tho  force  of  inheritance  which  is  filowlj 
acquired  by  rearing  animals,  by  studying  the  many  treatises 
whicli  have  been  published  on  the  vttrions  doraeetic  animaJe, 
and  by  conversing  with  breeders.  I  vrill  select  a  few  facta 
of  the  kind,  which,  as  far  as  I  can  judge,  have  most  influenced 
my  own  mind.  With  man  and  the  domestic  animals,  certain 
peculiarities  have  appeared  in  an  indiyidual,  at  rare  intervals, 
or  only  once  or  twice  in  the  history  of  the  worlds  but  have 
reappeared  in  several  of  the  children  and  grandchildren. 
Thus  Lambert,  "  tho  porcupine-man/'  whose  skin  was  thickly 
covered  with  warty  projections,  which  were  periodically 
moulted,  had  all  hie  six  children  and  two  grandsons  similarly 
aQected,^  The  face  and  body  being  covered  with  long  hair, 
accompanied  by  deficient  teeth  (to  which  1  shall  hereafter 
refer),  occurred  in  three  successive  generations  in  a  Sianjeso 
family ;  hut  this  c^se  is  not  unique,  as  a  woman  *  vrith  a 
completely  hairy  face  who  was  exlnbited  in  London  in  1663, 
and  another  instance  has  recently  occurred.  Colonel  Hallam ' 
has  described  a  race  of  two-legged  pigs,  "the  binder  extremi- 
ties being  entirely  wanting ;"  and  this  deficiency  was  trans- 
mitted through  three  generations.  In  fact,  all  races 
presenting  any  remarkable  peculiarity,  such  as  solid-hoofed 
swine,  Mauchamp  sheep,  niata  cattle,  &c,,  are  instances  of  the 
long-continued  inheritance  of  rare  deviations  of  structure^ 

When  we  reflect  that  certain  extraordinary  peculiarities 
have  thus  appeared  in  a  single  individual  out  of  many 
millions,  all  exposed  in  the  same  country  to  the  same  general 
conditions  of  life,  and,  again,  that  the  same  extxaordinaiy 
peculiarity  has  sometimes  appeared  in  individuals  living 
under  widely  different  conditions  of  life,  we  are  driven  to 
conclude  that  such  peculiarities  are  not  directly  due  to  the 
action  of  the  surronnding  conditions,  but  to  unknown  laws 
acting  on  the  organisation  or  constitution  of  the  individual ; 

*  *  Philosophical  Transactions/ 1755,  the  males  ak^pe. 
p.  33.     1  have  ibcen  only  second-hand  •  BFirbara  Van  Beek,  llgured^  as  I 

itcGDunts  of  the  two  graadsojis,     Mr,  am  infurtiifKl  bj  the  fier,  \\\  D.  Foi, 

Sedgwick,  in  a  paper  to  which  I  shall  in    Woodburo*^    ^  GnUcry     of    Rare 

htrejtftftr  often  refer,  Btates  that /our  Portraits,'  1816,  vol.  ii. 
£«nerat ions  were  ad'ected,and  in  each  '  'PrcHC*  Zoolog.  Soc.,'  1833,  p.  Id- 
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— that  their  production  stands  in  hardly  closer  relation  to  the 
conditions  of  life  than  does  life  itself.  If  this  be  so,  and  the 
occurrence  of  the  same  unusual  character  in  the  child  and 
parent  cannot  be  attributed  to  both  having  been  exposed  to 
the  same  unusual  conditions,  then  the  following  problem  is 
worth  consideration,  as  showing  that  the  result  cannot  be 
due,  as  some  authors  have  supposed,  to  mere  coincidence,  but 
must  be  consequent  on  the  members  of  the  same  family 
inheriting  something  in  common  in  their  constitution.  Let 
it  be  assumed  that,  in  a  large  population,  a  particular  affec- 
tion occurs  on  an  average  in  one  out  of  a  million,  so  that  the 
a  priori  chance  that  an  individual  taken  at  random  will  be 
so  affected  is  only  one  in  a  million.  Let  the  population 
consist  of  sixty  millions,  composed,  we  will  assume,  of  ten 
million  families,  each  containing  six  members.  On  these 
data,  Professor  Stokes  has  calculated  for  me  that  the  odds 
will  be  no  less  than  8333  millions  to  1  that  in  the  ten  million 
families  there  will  not  be  even  a  single  family  in  which  one 
parent  and  two  children  will  be  affected  by  the  peculiarity 
in  question.  But  numerous  instances  could  be  given,  in 
which  several  children  have  been  affected  by  the  same  rare 
peculiarity  with  one  of  their  parents ;  and  in  this  case,  more 
especially  if  the  grandchildren  be  included  in  the  calculation, 
the  odds  against  mere  coincidence  become  something  prodi- 
gious, almost  beyond  enumeration. 

In  some  respects  the  evidence  of  inheritance  is  more 
striking  when  we  consider  the  reappearance  of  trifling  pecu- 
liarities. Dr.  Hodgkin  formerly  told  me  of  an  English  family 
in  which,  for  many  generationil,  some  members  had  a  single 
lock  differently  coloured  from  the  rest  of  the  hair.  I  knew 
an  Irish  gentleman,  who,  on  the  right  side  of  his  head,  had  a 
small  white  lock  in  the  midst  of  his  dark  hair :  he  assured 
me  that  his  grandmother  had  a  similar  lock  on  the  same  side, 
and  his  mother  on  the  opposite  side.  But  it  is  superfluous  to 
give  instances ;  every  shade  of  expression,  which  may  often 
be  seen  alike  in  parents  and  children,  tells  the  same  story. 
On  what  a  curious  combination  of  corporeal  structure,  mental 
character,  and  training,  handwriting  depends !  yet  every  one 
must  have  noted  the  occasional  close  similarity  of  the  hand- 
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wiiting  in.  fatker  and  son,  althongli  the  father  had  not  taught 
his  son,  A  great  colk^ctor  of  autograph b  assured  me  that  in  his 
oolleotion  there  wei-e  several  Bignatures  of  father  and  son  hardly 
distinguishable  except  by  their  dates,  Hofacker,  in  G  ermany^ 
remarks  on  the  inheritance  of  handwriting  ;  and  it  has  even 
heea  atBorted  that  English  boys  when  taught  to  -wTite  In 
France  rLaturdlly  cling  to  their  EngliBh  manner  of  writing ; 
but  for  BO  extraordinary  a  statement  more  eyidenoe  is  reqiii- 
site,^  Gait,  gestures,  voice,  and  general  bearing  are  all 
inherited,  as  the  iUuBtrious  Hunter  and  Sir  A*  Carlisle  have 
insiated.*'  My  father  communicated  to  me  some  striking 
iufitjinces,  iti  one  of  which  a  man  died  dinring  the  early  infancy 
of  his  son,  and  mj  father,  who  did  not  see  this  son  until 
growTi  np  and  out  of  health,  declared  that  it  seemed  to  him 
as  if  hiB  old  friend  had  risen  from  the  grave,  with  all  his 
highly  peculiar  habits  and  manner b.  Peculiar  raannere  pass 
into  trieks,  and  Beveral  instanees  could  he  given  of  their 
inheritance ;  as  in  the  case,  often  quoted,  of  the  father  who 
generally  slept  on  his  back,  with  hia  right  leg  crossed  over 
the  left,  and  whoBO  daughter,  whilst  an  infant  in  the  cradle, 
followed  exactly  the  same  habit,  though  an  attempt  was 
made  to  cure  her/°  I  will  give  one  instance  which  has 
fallen  under  my  own  observation,  and  which  is  curious  from 
being  a  trie k  associated  with  a  peculiar  state  of  mind,  namoly, 
pleasureable  emotion,  A  boy  had  the  singular  habi  t,  when 
pleased,  of  rapidly  moving  his  fingers  parallel  to  each  other, 
and,  when  much  excited,  of  raisiiig  both  handa^  with  the 
fingers  still  moving,  to  the  sides  of  his  faco  on  a  le\*el  with 
the  eyes ;  when  this  hoy  was  almost  an  old  rnan^  he  could  still 
hardly  resist  this  trick  when  much  pleased,  but  from  its 
absurdity  concealed  it.  He  had  eight  childreu.  Of  these,  a 
girl,  when  pleased,  at  the  age  of  four  and  a  half  years,  moved 
her  fingers  in  exactly  the  same  way,  and  what  is  still  odder, 
when  much  excited,  she  raised  both  her  hands,  with  her 


*  Hofackfjr,  *  Uetjer  die  Eigenschaf- 
tcE,'  kct  1328,  s,  34,  With  res  pet 
to  France,  Report  hy  Pariset  m 
'Compter  Kftndus,'  1M7,  p.  593. 

*  Hunter,  as  quoted  m  Harlati^a 
'Med.  Kpf*arch<?sj'  p.   530^    Sir  A. 


CttHMe,  *PhiL  Transact.,*    IS  14,  ^k 

'*  Giron  de  Buzareignue^^  *  Pe  In 
G^aeration^'  p.  282«  I  have  girea  an 
analogous  case  in  mj  book  on  *  The 
Expression  of  the  Emoiious,' 
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fingers  still  moving,  to  the  sides  of  her  face,  in  exactly  the 
same  manner  as  her  father  had  done,  and  sometimes  even 
still  continued  to  do  so  when  alone.  I  never  heard  of  any  one, 
excepting  this  one  man  and  his  little  daughter,  who  had  this 
strange  habit ;  and  certainly  imitation  was  in  this  instance 
out  of  the  question. 

Some  writers  have  doubted  whether  those  complex  mental 
attributes,  on  which  genius  and  talent  depend,  are  inherited, 
even  when  both  parents  are  thus  endowed.  But  he  who  will 
study  Mr.  Galton's  able  work  on  *  Hereditary  Genius  *  will  have 
his  doubts  allayed. 

Unfortunately  it  matters  not,  as  far  as  inheritance  is  con- 
cerned, how  injurious  a  quality  or  structure  may  be  if  com- 
patible with  life.  No  one  can  read  the  many  treatises  ^^  on 
hereditary  disease  and  doubt  this.  The  ancients  were  strongly 
of  this  opinion,  or,  as  Kanchin  expresses  it,  Omnes  Orceci,  Arabes^ 
et  Laiini  in  eo  consentiunt  ^  A  long  catalogue  could  be  given  of 
all  sorts  of  inherited  malformations  and  of  predisposition  to 
various  diseases.  With  gout,  fifty  per  cent,  of  the  cases 
observed  in  hospital  practice  are,  according  to  Dr.  Garrod, 
inherited,  and  a  greater  percentage  in  private  practice.  Every 
,  one  knows  how  often  insanity  runs  in  families,  and  some  of 
the  cases  given  by  Mr.  Sedgwick  are  awful, — as  of  a  surgeon, 
whose  brother,  father,  and  four  paternal  uncles  were  all 
insane,  the  latter  dying  by  suicide ;  of  a  Jew,  whose  father, 
mother,  and  six  brothers  and  sisters  were  all  mad ;  and  in 
some  other  cases  several  members  of  the  same  family,  during 
three  or  four  successive  generations,  have  committed  suicide. 
Striking  instances  have  been  recorded  of  epilepsy,  consump- 

**  The  works  which  I  have  read  sophical  Treatise  on  Hereditary  Pe- 
and  found  most  useful  are  Dr.  Prosper  culiarities,*  2nd  edit.,  1815.  Essay 
Lucas's  great  work,  *  Traill  de  on  *  Hereditary  Diseases,*  by  Dr.  J. 
TH^r^it^  Naturelle,*  1847;  Mr.  W.  Steinan,  1843.  See  Paget,  in  *  Medical 
Sedgwick,  in  *  British  and  Foreign  Times,*  1857,  p.  192,  on  the  Inheri- 
Medico-Chirurg.  Review,*  April  and  tance  .of  Cancer;  Dr.  Gould,  in 
July,  1861,  and  April  and  July,  1863 :  *  Proc.  of  American  Acad,  of  Sciences,* 
Dr.  Garrod  on  Gout  is  quoted  in  these  Nov.  8,  1853,  gives  a  curious  case  of 
articles.  Sir  Henry  Holland,  *  Medical  hereditary  bleeding  in  four  genera- 
Notes  and  Reflections,'  3rd  edit.  1855.  tions.  Harlan,  *  Medical  Researches,* 
Piorry,  *  De  PH^r^dit^  dans  les  p.  593. 
Maladies,*  1840.    Adams,  *A  Philo- 
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tion,  asthmar,  stone  in  the  bladder,  cancor,  prof  use  bleeding 
from  tbe  islightest  injarieSj  of  tke  mother  not  giving  nxilk,  and 
of  bad  parturition  being  inherited.  In  this  latter  respect  1 
may  mention  an  odd  case  given  by  a  gocd  observer, ^^  in 
Tvhich  the  fault  lay  in  the  oflspringj  and  not  in  the  mother : 
in  a  part  of  Yorkshire  the  farmers  con  tinned  to  select  cattle 
ivith  large  hind-qnartera,  until  they  made  a  strain  called 
*^  Diitch-bnttocked/^  and  *'  the  monstrous  size  of  the  buttocks 
of  the  calf  was  frequently  fatal  to  the  cow,  and  numbers  of 
cows  were  annually  lost  in  calving." 

Instead  of  giving  numerous  details  on  various  inhei'i t^  malform- 
ations and  diseases,  I  will  oonfine  myself  to  one  orgftu.  that  which  is 
the  most  complex,  dehcate,  and  probably  best-known  in  the  human 
frame,  namely,  the  eye»  with  ita  accessory  parts.*^  To  begin  with  the 
latter  :  I  have  received  an  account  of  a  family  in  wliich  one  parent 
and  the  children  are  affected  by  drooping  eyelids,  in  bo  pcculfj^r  a 
manuerj  that  they  cannot  see  without  throwing  theix  heads  back- 
wards. Mr,  Wade,  of  Wakefield,  has  given  me  an  aoalogoua  cage  of 
a  man  who  had  not  his  eyelids  thus  affected  at  birth,  nor  owed 
their  state,  as  far  as  was  kQawn,  to  inheritance,  but  they  began  to 
droop  whilst  he  was  an  infaut  after  Buffering  from  flt-s,  and  he  has 
transmitted  the  affection  to  two  out  of  his  three  children,  as  was 
evident  in  tbe  photographs  of  the  whole  family  sent  to  me  together 
with  this  account  Sir  A,  Carlisle "  specifies  a  pendulous  fold  to 
the  eyelids,  as  inlieritcd*  "  In  a  fieimily,"  says  Sir  H.  Holland,^® 
'*  where  the  father  had  a  singular  elongation  of  the  upper  eyelid, 
seven  or  eight  children  were  bom  with  the  same  deformity ;  two  or 
three  other  children  having  it  not."  Miitiy  persons,  as  I  hear  from 
Sir  J,  Paget,  have  two  or  three  hairs  in  their  eyebrows  much  longer 
than  the  others  j  and  even  so  trifling  a  pecuharity  as  this  certainly 
runs  in  families. 

With  respect  to  the  eye  itself,  the  highest  authority  in  England, 
Mr.  Bowman,  has  been  so  kind  as  to  give  me  the  following  remarks 
on  certain  inherited  imijerfections.  First,  hypermetropia,  or 
morbidfy  long  sight :  in  this  affection,  the  organ,  instead  of  being 
sphericRl,  is  too  flat  from  front  to  back,  and  is  often  altogether  too 
smallj  so  that  the  retina  is  brought  too  forward  for  the  focus  of  the 
hutnours ;  consequently  a  convex  glass  is  required  for  clear  vision 


i 


"  Marshall,  qurjted  by  Youatt  jn 
his  work  oa  Cattle,  p.  2M. 

**  Almi^iit  Hny  other  urgsiu  raigtit 
hflve  been  selected.  Ptjr  iastaoce, 
Mr,  J»  Tomes^  *  System  of  DenUl 
Surgery/  2nd  edit.,  1873,  p.  XU, 
gives  maxiy  in^taticea  Avith  teeth,  nud 


others   h^ive   been   commmnicaled   to 
me. 

"  *  Philosophy  TrmisacL/  ISli^  jv 

"  '  Medical  Notes  and  ReSectioofi/ 
aid  edit,,  p.  33* 
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of  near  objects,  and  frequently  even  of  distant  ones.  This  state 
occurs  congenitally,  or  at  a  very  early  age,  often  in  several  children 
of  the  same  family,  where  one  of  the  parents  has  presented  it.^® 
Secondly,  myopia,  or  short-sight,  in  which  the  eye  is  egg-shaped  and 
too  long  from  front  to  back ;  the  retina  in  this  case  lies  behind  the 
focus,  and  is  therefore  fitted  to  see  distinctly  only  very  near  objects. 
This  condition  is  not  commonly  congenital,  but  comes  on  in  youth, 
the  liability  to  it  being  well  known  to  be  transmissible  from  parent 
to  child.  The  change  from  the  spherical  to  the  ovoidal  shape  seems 
the  immediate  consequence  of  something  like  inflammation  of  the 
coats,  under  which  they  yield,  and  there  is  ground  for  believing  that 
it  may  often  originate  in  causes  acting  on  the  individual  affected/"^ 
and  may  thenceforward  become  transmissible.  •  When  both  parents 
are  myopic  Mr.  Bowman  has  observed  the  hereditary  tendency  in 
this  (firection  to  be  heightened,  and  some  of  the  children  to  be 
myopic  at  an  earlier  age  or  in  a  higher  degree  than  their  parents. 
Thirdly,  squinting  is  a  familiar  example  of  hereditary  transmission : 
it  is  frequently  a  result  of  such  optical  defects  as  have  been  above 
mentioned;  but  the  more  primary  and  uncomplicated  forms  of  it 
are  also  sometimes  in  a  marked  degree  transmitted  in  a  family. 
Fourthly,  Cataract,  or  opacity  of  the  crystalline  lens,  is  commonly 
observed  in  persons  whose  parents  have  been  similarly  affected,  and 
often  at  an  earlier  age  in  the  children  than  in  the  parents.  Occasion- 
ally more  than  one  child  in  a  family  is  thus  aflfccted,  one  of  whose 
parents  or  other  relations,  presents  the  senile  form  of  the  complaint. 
"When  cataract  affects  several  members  of  a  family  in  the  same 
generation,  it  is  often  seen  to  commence  at  about  the  same  age  in 
each :  e.g.,  in  one  family  several  infants  or  young  persons  may  suffer 
from  it ;  in  another,  several  persons  of  middle  age.  Mr.  Bowman 
also  informs  me  that  he  has  occasionally  seen,  in  several  members  of 
the  same  family,  various  defects  in  either  the  right  or  left  eye ;  and 
Mr.  White  Cooper  has  often  seen  peculiarities  of  vision  confined  to 
one  eye  reappearing  in  the  same  eye  in  the  offspring." 

The  following  cases  are  taken  from  an  able  paper  by  Mr.  W. 
Sedgwick,  and  from  Dr.  Prosper  Lucas."  Amaurosis,  either  con- 
genital or  coming  on  late  in  life,  and  causing  total  blindness,  is  often 
inherited;  it  has  been  observed  in  three  successive  generations. 
Congenital  absence  of  the  iris  has  likewise  been  transmitted  for 


>*  This  affection,  as   I   hear  from  sight  is  due  to  the  hahit  of  viewing 

Mr.  Bowman,  has  been  ably  described  objects  from   a  short  distance,  c'est 

and  spoken  of  as  hereditary  by  Dr.  le  travail  assidu,  de  pres, 
Donders  of  Utrecht,  whose  work  was  "  Quoted  by  Mr.  Herbert  Spencer, 

published  in  English  by  the  Sydenham  *  Principles  of  Biology/  vol.  i.  p.  244. 
Society  in  1864.  "  *  British    and    Foreign   Medico- 

"  M.  Giraud-Teulon   has  recently  Chirurg.   Review,*  April,    1861,   pp. 

collected  abundant  statistical  evidence,  482-6;    *L*Her^d.  Nat.,*  tom.   i.  pp. 

*  Revue  des  Cours  Scientifiques,*  Sept.,  391-408. 
1870,    p.    625,   showing   that    short 
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three  generations^  a  cleft-iris  for  four  genemtiotia,  l>eing  limited  in 
this  latter  ease  to  the  males  of  the  family.  Opacity  of  the  cornea 
and  congenita!  smallneiss  of  the  eyes  have  l>een  inhedted.  Portal 
records  a  curious  case,  in  wJiich  a  father  and  two  sons  were  rendered 
blind,  whenever  the  head  was  hent  downwards,  apparently  owing  to 
the  crystalline  Ions,  with  its  capsule,  slipping  through  an  minsnally 
large  pupil  into  the  anterior  chamber  of  the  eye.  Day-blindness,  or  im- 
perfect Yision  under  a  bright  light,  is  inherited,  as  is  night-hlindness, 
or  an  incapacity  to  see  except  -under  a  strong  light :  ii  case  has  been 
recorded,  by  M.  Cunier,  of  this  latter  defect  havingj  affected  eighty* 
fiye  members  of  the  eame  family  during  six  generations.  The 
eingular  incapacity  of  distiugnishing  colours,  which  has  been  caUed 
Baliofiism,  is  notorioiL^ly  hereditary,  and  lias  been  traced  through 
five  generations,  in  which  it  was  confined  to  the  female  sei. 

With  resi^ect  to  the  colour  of  the  iria  r  deficiency  of  eolonring 
matter  is  well  known  to  be  hereditary  in  albinoes.  The  iris  of  one 
eye  being  of  different  coIouf  from  that  of  the  other,  and  the  iris 
being  spotted,  are  cases  wiiich  have  been  inherited,  Mr,  Sedgwick 
gives,  in  additioia,  on  the  authority  of  Dr.  Osborne,**  the  fotlomng 
curious  inatance  of  strong  inheritance :  a  family  of  sixteen  sons  and 
five  daughters  all  had  eyes  *'  resembling  in  miniature  the  markings 
oa  the  back  of  a  tortoiseshell  cat,"  The  mother  of  this  large  family 
had  three  sistei-s  and  a  brother  all  similarly  marked,- and  they 
derived  tins  peculiarity  from  their  mother,  who  belonged  to  a 
family  notorious  for  transmitting  it  to  their  posterity. 

Finally,  Dr,  Lucas  emphatically  remarks  that  there  is  not  one 
single  faculty  of  the  eye  which  is  not  subject  to  anomalies ;  and  not 
one  which  is  not  subjected  to  the  principle  of  inheritance.  Mr, 
Bowman  agrees  with  the  general  truth  of  this  proposition ;  which  of 
course  does  not  imply  that  all  malformations  aro  necessarily 
inherited  ■  this  would  not  even  follow  if  both  parents  were  affected 
by  an  anomaly  which  in  most  cases  was  transmissible. 

Even  if  no  single  fact  had  beeii  known  with  respect  to  tbo 
inheritance  of  disease  and  malformations  bj  man^  the  evidence 
would  have  been  ample  in  tho  case  of  the  horse.  And  this 
might  have  been  expected,  as  horses  bre«d  mnch  quicker  than 
man,  are  matched  with  care,  and  are  highly  valued,  I  have 
consulted  many  works,  and  the  unanimity  of  the  belief  by 
Yeterinaries  of  all  nations  in  the  transmission  of  Tarions 
morbid  tendencies  is  surprising.  Anthora  who  have  had  wide 
experience  give  in  detail  many  singular  oases,  and  assert  that 
contracted  feet,  with  the  numerous  contingent  evils,  of  ring- 
bones^ curbs,  Bplinta,  spavin,  founder  and  weakness  of  the  front 

Ehiblia    Medical 


**  Dr.    Osboine,    Pras.    of    Roj'al 
College  of  Phys,  in  Ireland,  pabUshed 


thi4    e»B«   ia    the 
Jouraal/  for  1835. 
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legs,  roaring  or  broken  and  thick  wind,  melanosis,  specific 
ophthalmia,  and  blindness  (the  great  French  veterinary  Huzard 
going  so  far  as  to  say  that  a  blind  race  could  soon  be  formed), 
crib-biting,  jibbing  and  ill-temper,  are  all  plainly  hereditary. 
Youatt  sums  up  by  saying  "there  is  scarcely  a  malady  to 
which  the  horse  is  subject  which  is  not  hereditary ;"  and  M. 
Bernard  adds  that  the  doctrine  "that  there  is  scarcely  a 
disease  which  does  not  run  in  the  stock,  is  gaining  new 
advocates  every  day."*^  So  it  is  in  regard  to  cattle,  with 
consumption,  good  and  bad  teeth,  fine  skin,  &c.  &c.  But 
enough,  and  more  than  enough,  has  been  said  on  disease. 
Andrew  Knight,  from  his  own  experience,  asserts  that  disease 
is  hereditary  with  plants ;  and  this  assertion  is  endorsed  by 
Lindley.*^ 

Seeing  how  hereditary  evil  qualities  are,  it  is  fortunate 
that  good  health,  vigour,  and  longevity  are  equally  inherited. 
It  was  formerly  a  well-known  practice,  when  annuities  were 
purchased  to  be  received  during  the  life- time  of  a  nominee,  to 
search  out  a  person  belonging  to  a  family  of  which  many 
members  had  lived  to  extreme  old  age.  As  to  the  inheritance 
of  vigour  and  endurance,  the  English  race-horse  offers  an  ex- 
cellent instance.  Eclipse  begot  334,  and  King  Herod  497 
winners.  A  "  cock-tail "  is  a  horse  not  purely  bred,  but  with 
only  one-eighth,  or  one-sixteenth  impure  blood  in  his  veins, 
yet  very  few  instances  have  ever  occurred  of  such  horses 
having  won  a  great  race.  They  are  sometimes  as  fleet  for 
short  distances  as  thoroughbreds,  but  as  Mr.  Robson,  the 

•*  ThesQ.  various  statements  are  483 :  Youatt  in  vol.  vi.  pp.  66,  348, 
taken  from  the  following  works  and       412 ;    M.  Bernard,  vol.  xi.  p.    539 ; 


papers : — Youatt  on  *  The  Horse,*  pp, 
35,  220.     Lawrence,  *  The  Horse,*  p. 


30.     Karkeek,  in  an  excellent  paper      47.      With  respect  to  blindness  in 


in  *Gard.  Chronicle,*  1853,  p.  92, 
Mr.  Burke,  in  *  Journal  of  R.  Agricul, 
Soc.  of  England,*  vol.  v.  p.  511 
*Encyclop.  of  Rural  Sports,  p.  279. 
Girou  de  Buzareignues,  *  Philosoph 


Phys.,*  p.  215.     See  following  papers       imperfect  vision  and  of  jibbing. 


in  *  The  Veterinary  ;*  Roberts,  in  vol, 
ii.  p.  144 ;  M.  Marrimpoey,  vol.  ii.  p, 
387 ;   Mr.   Karkeek,  vol.   iv.   p.   5 
Youatt  on  Goitre  in  Dogs,  vol.  v.  p. 


Dr.  Samosreuther,  on  Cattle,  in  vol. 
xii.  p.  181 ;  Percivall,  in  vol.  xiii.  p. 


horses,  see  also  a  whole  row  of 
authorities  in  Dr.  P.  Lucas's  great 
work,  tom.  i.  p.  399.  Mr.  Baker  in 
*The  Veterinary,*  vol.  xiii.  p.  721, 
gives    a    strong   case  of   hereditary 


22  Knight  on  *The  Culture  of  the 
Apple  and  Pear,*  p.  34.  Lindley's 
*  Horticulture,*  p.  180. 
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great  trainer,  asserts,  they  ara  deficient  m  wind,  and  cannot 
keep  up  th©  pace-  Mr.  Lawrence  also  remarlta,  ''^  perhaps  no 
inatanoe  hajs  ever  occurred  of  a  three-part-bred  horse  earing 
his  *  distance  *  in  running  two  miles  with  thoronghbred  racers," 
It  has  been  stated  by  Cecil,  that  when  unknown  horses,  whoso 
parents  were  not  celebrated,  have  unexpectedly  won  great 
races,  as  in  the  case  of  Priam,  thoy  can  always  be  proved  to 
be  descended,  on  both  sides,  through  many  genera tioua,  from 
iirst-rato  ancestors.  On  the  Continent,  Baron  Cameronn 
challenges,  in  a  German  veterinary  periodical,  the  opponents 
of  the  English  race-horso  to  name  one  gooti  horse  on  the 
Continent^  which  haji  not  some  English  race-blood  in  his 
veins,^ 

With  respect  to  the  transmission  of  the  many  slight,  but 
infinitely  diversided  characters,  hy  which  the  domestic  races 
of  animals  and  plants  are  distinguished,  nothing  need  be  said ; 
for  the  very  existence  of  persistent  races  proclaims  the  power 
of  iuhcritance, 

A  few  spetiial  cafies,  however,  deserve  some  consideration. 
It  might  have  been  anticipated,  that  deviations  from  the  law 
of  symmetry  would  not  have  been  inherited.  But  Anderson^* 
states  that  a  rabbit  produced  in  a  litter  a  young  animal 
having  only  one  ear;  and  from  this  animal  a  breed  was 
formed  which  steadily  produced  one-eared  rabbits.  He  also 
mentions  a  bitch  with  a  eingle  leg  deficient,  and  she  produced 
sevei-nl  puppies  .with  the  samo  deficiency.  From  Hofacker^s 
account,^*  it  appears  that  a  one-homed  stag  was  seen  in  1781 
in  a  forest  in  Germany,  in  1788  two,  and  afterwards,  from 
year  to  year,  many  were  observed  with  only  one  horn  on  the 
right  Bide  of  the  head,  A  cow  lost  a  horn  by  suppuration, ^^ 
and  she  produced  three  calves  which  had  on  the  same  side  of 
the  head,  instead  of  a  horn,  a  small  bony  lump   attached 


"  These  statemeDis  are  taken  from 
the  following  work*  to  cjrd*r : — Touatt 
on  'The  Uutm,*  p.  48 ^  Mr.  Dan-ill, 
in  '  Thi]  Veterinary,'  vol.  viU*  p*  M>. 
With  respect  to  Robwn,  sew  *The 
Veterinary/  vol,  iii.  p,  580;  Mr, 
iawrence  (jh  *  Tha  Horse,'  1829,  p.  9  j 
*Tbe   StoJ    Farm,'   hf  Cecil,    1851^ 


BaroB  Catnerotm,  quoted  i^  'The 
Veterinary,'  vol  i.  [%  oOO. 

**  *  Hecrentioofi  in  Agriculture  a&d 
Nat.  Hist,,'  roL  i.  p.  B8. 

**  *  Ueber  ifie  Ktgeti^haJten,'  4ec*, 
1828,  s,  107* 

**  Broaa's  *  Geschiebte  tier  Katur/ 
Band  li.  s,  132, 
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merely  to  the  skin ;  but  we  here  encroach  on  the  subject  of 
inherited  mutilations.  A  man  who  is  left-handed,  and  a 
shell  in  which  the  spire  turns  in  the  wrong  directions,  are 
departures  from  the  normal  asymmetrical  condition,  and  they 
are  well-known  to  be  inherited. 

Polydactylism, — Supernumerary  fingers  and  toes  are  eminently 
liable,  as  various  authors  have  insisted,  to  be  inherited.  Poly- 
dactylism  graduates^  by  multifarious  steps  from  a  mere  cutaneous 
appendage,  not  including  any  bone,  to  a  double  hand.  But  an  ad- 
ditional digit,  supported  on  a  metacarpal  bone,  and  furnished  with 
all  the  proper  muscles,  nerves,  and  vessels,  is  sometimes  so  perfect, 
that  it  escapes  detection,  unless  the  fingers  are  actually  counted. 
Occasionally  there  are  several  supernumerary  digits ;  but  usually 
only  one,  making  the  total  number  six.  This  one  may  be  attached 
to  the  inner  or  outer  margin  of  the  hand,  representing  either  a 
thumb  or  little  finger,  the  latter  being  the  more  frequent.  Gene- 
rally, through  the  law  of  correlation,  both  hands  and  both  feet  are 
similarly  affected.  Dr.  Burt  Wilder  has  tabulated**  a  large  number 
of  cases,  and  finds  that  supernumerary  digits  are  more  common  on 
the  hands  than  on  the  feet,  and  that  men  are  affected  oftener  than 
women.  Both  these  facts  can  be  explained  on  two  principles  which 
seem  generally  to  hold  good;  firstly,  that  of  two  parts,  the  more 
specialised  one  is  tbe  more  variable,  and  the  arm  is  more  highly 
specialised  than  the  leg;  and  secondly  that  male  animals  are  more 
variable  than  females. 

The  presence  of  a  greater  number  of  digits  than  five  is  a  great 
anomaly,  for  this  number  is  not  normally  exceeded  by  any  existing 
mammal,  bird,  or  reptile.  Nevertheless,  supernumerary  digits  are 
strongly  inherited ;  they  have  been  transmitted  through  five  genera- 
tions; and  in  some  cases,  after  disappearing  for  one,  two,  or  even 
three  generations,  have  reappeared  through  reversion.  These  facts 
are  rendered,  as  Professor  Huxley  has  observed,  more  remarkable 
from  its  being  known  in  most  cases  that  the  affected  person  has  not 
married  one  similarly  affected.  In  such  cases  the  child  of  the  fifth 
generation  would  have  only  l-32nd  part  of  the  blood  of  his  first 
sedigitated  ancestor.  Other  cases  are  rendered  remarkable  by  the 
affection  gathering  force,  as  Dr.  Struthers  has  shown,  in  each 
generation,  though  in  each  the  affected  person  married  one  not 
affected ;  moreover,  such  additional  digits  are  often  amputated  soon 
after  birth,  and  can  seldom  have  been  strengthened  by  use.    Dr. 


*'  Vrolik  has  discussed  this,  point  p.  684. 

at   full  length  in  a  work  published  ^"  ^  Massachusetts  Medical  Society,' 

in  Dutch,  from  which  Sir  J.  Paget  vo^   ii.   No.   3;    and   *Proc.    Boston 

has  kindly  translated  for  me  passages.  Soc.  of  Nat.  Hist.,'  vol.  ziv.,  1871,  p. 

See,  also,  Isidore  Geoffroy  St.  Hilaire's  154, 
*Hist.  des  Anomalies,'  1832,  torn.  i. 
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Struthera  gives  tbo  following  instance  t  in  tho  first  generation  an 
additional  digit  appeared  on  one  hand;  m  the  second,  on  both 
hands ;  in  the  third,  three  brothers  had  both  hands,  and  one  of  the 
brothers  a  foot  affected ;  and  in  the  fourth  generation  ail  four  limhs 
WGTQ  aflfected.  Yet  we  must  not  over^^^timate  the  force  of  inherit* 
ance.  Dr.  Strtithera  asserts  that  cases  of  non-jnheritanoe  and  of  the 
first  appearance  of  additional  digits  in  nuaffocted  families  aie  much 
more  frequent  than  cases  of  inheritance.  Many  other  deTiations  of 
stnicturCi  of  a  nature  almost  as  anomalous  as  supemnmerary  digitt, 
such  as  deficient  phalanges,"  thickened  joints,  crooked  fingers,  &c., 
are,  iu  like  manner,  strongly  inherited,  and  are  equally  subjoct  to 
intermission,  together  with  reversion,  though  in  such  cases  there 
is  no  reason  to  eupposo  that  hoth  parents  had  been  similarly 
affected.*' 

Additional  digits  haye  been  observed  in  negroes  as  well  as  in 
other  races  of  man,  and  in  saTonil  of  tho  lower  animals,  and  have 
been  inherited.  Six  toes  have  been  described  on  the  hind  feet  of  the 
newt  {Salamandra  cristakr^j  and  are  said  to  have  occurred  with  the 
frog.  It  deserves  notice,  that  the  six-toed  newfej  though  aduJt, 
preserved  somo  of  its  larval  characters;  for  part  of  the  hjoidal 
apparatus,  which  is  properly  absorbed  during  the  act  of  metamoi^ 
phosis,  was  retained.  It  is  also  remarkable  that  in  the  case  of  man 
various  structures  in  an  embryonic  or  arrested  state  of  deTelopment^ 
such  aa  a  cleft-palate,  hifid  uterus,  &c.,  are  often  accompanied  by 
polydactyliam.^^  Six  toes  on  tho  hinder  feet  are  known  to  have 
been  inherited  for  three  generations  of  cats.  In  several  breeds  of 
the  fowl  the  hinder  toe  is  double,  and  is  generally  transmitted 
truly,  as  is  weO  shown  when  Dorkings  are  crossed  with  conimon 


"  Dr.  J.  W.  Ogk  gives  a  case  of 
the  itLheritance  of  de^cknt  phalange.'; 
during  four  leneratifjiis.  He  adds 
refereacei  to  vafious  remat,  papers  oa 
inherUance,  *EriL  aad  For,  Med.- 
Chirarg.  Keview/  Ap.  1872. 

^'^  For  thc^e  several  stntementa,  Si^c 
J>r.  Strutheris,  'Edinburgh  New  PhiL 
Journal,*  July,  13G3,  e^pet^iially  <m 
iBteniiissioii&  in  the  Ima  of  descent. 
Prof.  Huxley,  ^  LfJCtures  on  our  Know- 
ledge of  Organic  Nature/  1863,  p. 
97*  With  Tospect  to  inhijritance,  sec 
Dr.  Pros[>er  Lucas,  ^  L'H^rMit^  Nat./ 
torn.  i.  p»  325,  Isid.  GeoJJioy,  ^  Anom-/ 
torn.  L  p.  701,  Sir  A.  Carlisle,  in 
*PhiL  Transact./  1814,  p.  94.  A. 
WTalker,  on  *  Intetmarriage/  18^6^ 
p.  140,  giveg  a  cfts«  ef  Bv^  gouera- 
tians  ;  as  dofiaMr,  Sedgwick,  in  *  Brit, 
and  Foreigti  Medico-ChirxiTg.  Re  dew/ 


4 
4 


Apriij  1863,  p.  4G2.  On  the  iBheri- 
tance  of  other  nnomaHes  in  the  ei- 
treuiities^r  see  Br.  H,  Dobell^  in  vol, 
ih'i.  of  *  Medico-Chirurg.Ti-ausactions/ 
18d3;  aba  Mr*  Sedgwick,  in  ©p.  cit^ 
Apiil,  1863,  p.  4€0.  With  respect  to 
additional  digits  in  tha  negro,  s^ 
Pnchard,  *  Physical  History  of  Man- 
kiod/  Dj-p  Dielienbach  ('Jour.  Eojd 
Geography  Schc./  1841,  p.  t208)  says 
thU  anomaly  b  i^tob  uncommon  ^vith 
the  FolynesiauA  of  the  Chath£Lin 
liilands ;  and  I  hare  heard  of  fiereral 
cases  with  Hindus  and  Arabs. 

"  Meckel  nnd  Isid  G.  St,  Hilaire 
insist  on  fchij)  fact,  JSeCf  also  M.  A* 
liouJDu,  ^Sur  qnelqnes  Annlogi^  dm 
Type  Htitnain/  p.  Gl ;  published,  I 
believe,  in  the  *■  JournaJ  of  the  Anthro- 
palug.  Soc.  oi  Paris,*  Jan*  1872, 
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four-toed  breeds.**  With  animals  which  have  properly  less  than 
five  digits,  the  number  is  sometimes  increased  to  five,  especially  on 
the  front  legs,  though  rarely  carried  beyond  that  number ;  but  this 
is  due  to  the  development  of  a  digit  already  existing  in  a  more  or 
less  rudimentary  state.  Thus,  the  dog  has  properly  four  toes  behind, 
but  in  the  larger  breeds  a  fifth  toe  is  commonly,  though  not  per- 
fectly, developed.  Horses,  which  properly  have  one  toe  alone  fully 
developed  with  rudiments  of  the  others,  have  been  described  with 
each  foot  bearing  two  or  three  small  separate  hoofs :  analogous  facts 
have  been  noticed  with  cows,  sheep,  goats,  and  pigs.** 

There  is  a  famous  case  described  by  Mr.  White  of  a  child,  three 
years  old,  with  a  thumb  double  from  the  first  joint.  He  removed 
the  lesser  thumb,  which  was  furnished  with  a  nail;  but  to  his 
astonishment  it  grew  again  and  reproduced  a  nail.  The  child  was 
then  taken  to  an  eminent  London  surgeon,  and  the  newly-grown 
thumb  was  removed  by  its  socket-joint,  but  again  it  grew  and  re- 
produced a  nail.  Dr.  Struthers  mentions  a  case  of  the  partial 
re-growth  of  an  additional  thumb,  amputated  when  a  child  waa 
three  months  old ;  and  the  late  Dr.  Falconer  communicated  to  me 
an  analogous  instance.  In  the  last  edition  of  this  work  I  also  gave 
a  case  of  the  regrowth  of  a  supernumerary  little-finger  after  ampu- 
tation; but  having  been  informed  by  Dr.  Bachmaier  that  several 
eminent  surgeons  expressed,  at  a  meeting  of  the  Anthropological 
Society  of  Munich,  great  doubt  about  my  statements,  I  have  made 
more  particular  inquiries.  The  full  information  thus  gained,  to- 
gether with  a  tracing  of  the  hand  in  its  present  state,  has  been  laid 
before  Sir  J.  Paget,  and  he  has  come  to  the  conclusion  that  the  de- 
gree of  regrowth  in  this  case  is  not  greater  than  sometimes  occurs 
with  normal  bones,  especially  with  the  humerus,  when  amputated 
at  an  early  age.  He  further  does  not  feel  fully  satisfied  about  the 
facts  recorded  by  Mr.  White.  This  being  so,  it  is  necessary  for  mo 
to  withdraw  the  view  which  I  formerly  advanced,  with  much  hesi- 
tation, chiefly  on  the  ground  of  the  supposed  regrowth  of  additional 
digits,  namely,  that  their  occasional  development  in  man  is  a  case 
of  reversion  to  a  lowly-organised  progenitor  provided  with  more 
than  five  digits. 

I  may  here  allude  to  a  class  of  facts  closely  allied  to,  but 
somewhat  different  from,  ordinary  cases  of  inheritance.  Sir 
H.  Holland^*  states  that  brothers  and  sisters  of  the  same 

■*  *The  Poultry  Chronicle,*  1854,  well-developed  toes  on  each  hind  limb, 

p.  559.  besides  the  ordinary  rudiments ;  and 

"  The  statements  in  this  paragraph  her  calf  by  an  ordinary  bull  had  extra 

are   taken  from  Isidore  Geofiroy  St.  digits.    This  calf  also  bore  two  calves 

Hilaire,  *  Hist,  des  Anomalies,'  tom.  i.  having  extra  digits. 

pp.    688-693.     Mr.   Goodman  gives,  ^*  *  Medical  Notes  and  Reflections,' 

♦Phil.  Soc.   of  Cambridge,' Nov.  25,  1839,  pp.  24,  34.     See,  also.  Dr.  P 

1872,  the  case  of  a  cow  with  three  Lucas,  *  L'H^r^d.  Nat.,'  tom.  ii.  p.  33. 
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family  are  frequentlj  affected,  often  at  about  the  same  age, 
bj  tke  Bamo  peculiar  disease,  not  known  to  liave  previously 
occirrredin  the  family.  He  spceifies  the  occuirence  of  diabetes 
in  three  brothers  under  ten  years  old  ;  he  also  remarks  that 
children  of  the  same  family  of  ten  eadiibit,  in  common  infantile 
disease,  tb©  same  peculiar  symptoms.  My  father  mentioned 
to  me  the  case  of  four  brothers  who  died  between  the  ages  of 
eixty  and  seventy,  in  the  same  highly  peculiar  comatose  state. 
An  instance  liaa  already  been  given  of  supernumerary  digits 
appearing  in  four  ehiidren  ont  of  six  in  a  previously  imaffected 
family.  Dr.  Dovay  states  ^^  that  two  brothers  married  two 
sisters,  their  first-eouBins,  none  of  the  four  nor  any  relation 
being  an  albino ;  but  the  seven  children  piodueed  from  this 
double  marriage  were  all  perfect  albinoes.  Some  of  these 
cases,  as  Mr.  Sedgwick  ^^  has  shown,  are  probably  the  i-esult 
of  reversion  to  a  remote  ancestor,  of  whom  no  record  had  been 
preserved ;  and  all  these  cases  are  so  far  directly  conneuted 
with  inheritance  that  no  doubt  the  children  inherited  a 
similar  constitution  from  their  parents,  and,  from  being 
exposed  to  nearly  similar  conditions  of  life,  it  is  not  surpris- 
ing that  they  should  he  affected  in  the  same  manner  and  at 
the  same  period  of  life. 

Most  of  the  facts  hitherto  given  have  served  to  illustrate 
the  force  of  inheritance,  hut  w^e  must  now  consider  cases 
grouped  as  well  be  the  subject  allows  into  classes,  showing 
how  feeble,  capricious,  or  deficient  the  power  of  inheritance 
sometimes  is.  When  a  new  peculiarity  first  appears,  we  can 
never  predict  whether  it  will  be  inherited.  If  both  parents 
from  their  birth  present  the  same  peculiarity,  the  probabilitj 
is  strong  that  it  will  be  transmitted  to  at  least  some  of  their 
offspring.  We  have  seen  that  variegation  is  transmitted 
much  more  feebly  hj  seed,  taken  from  a  branch  which  had 
become  variegated  through  bud- variation,  than  from  plants 
which  were  variegated  as  seedlings.  With  most  plants  the 
power  of  transmission  notoriously  depends  on   some  innate 


I 


**  *D«  DjlDger  dea  Mariagea  Con- 
Bang  uins,'  2iid  edit.,  1802,  p.  103* 
"  ^  liritish    and   Fci reign    Medioj- 


Chimrg.    Review," 
183,  180* 


Julj,    18G3,    ppv 
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capacity  in  the  individual:  thus  Vilmorin^'^  raised  from  a 
peculiarly  coloured  balsam  some  seedlings,  which  all  resembled 
their  parent ;  but  of  these  seedlings  some  failed  to  transmit 
the  new  character,  whilst  others  transmitted  it  to  all  their 
descendants  during  several  successive  generations.  So  again 
with  a  variety  of  the  rose,  two  plants  alone  out  of  six  were 
found  by  Vilmorin  to  be  capable  of  transmitting  the  desired 
character;  numerous  analogous  cases  could  be  given. 

The  weeping  or  pendulous  growth  of  trees  is  strongly  inherited 
in  some  cases,  and,  without  any  assignable  reason,  feebly  in  other 
cases.  I  have  selected  this  character  sa  an  instance  of  capricious 
inheritance,  because  it  is  certainly  not  proper  to  the  parent- species, 
and  because,  both  sexes  being  borne  on  the  same  tree,  both  tend  to 
transmit  the  same  character.  Even  supposing  that  there  may  have 
been  in  some  instances  crossing  with  adjoining  trees  of  the  same 
species,  it  is  not  probable  that  all  the  seedUngs  would  have  been 
thus  affected.  At  Moccas  Court  there  is  a  famous  weeping  oak ; 
many  of  its  branches  "  are  30  feet  long,  and  no  thicker  in  any  part 
of  this  length  than  a  common  rope  :**  this  tree  transmits  its  weeping 
character,  in  a  greater  or  less  degree,  to  all  its  seedlings ;  some  of 
the  young  oaks  being  so  flexible  that  they  have  to  be  supported  by 
props ;  others  not  showing  the  weeping  tendency  till  about  twenty 
years  old.'*  Mr.  Kivers  fertilized,  as  he  informs  me,  the  flowers  of 
a  new  Belgian  weeping  thorn  (Cratcegus  oxyacantha)  with  pollen 
from  a  crimson  not- weeping  variety,  and  three  young  trees,  "  now 
six  or  seven  years  old,  show  a  decided  tendency  to  be  pendulous, 
but  as  yet  are  not  so  much  so  as  the  mother-plant."  According  to 
Mr.  MacNab,^  seedlings  from  a  magnificent  weeping  birch  (Betula 
alba),  in  the  Botanic  Garden  at  Edinburgh,  grew  for  the  first  ten  or 
fifteen  years  upright,  but  then  all  became  weepers  like  their  parent. 
A  peach  with  pendulous  branches,  like  those  of  the  weeping  willow, 
has  been  found  capable  of  propagation  by  seed.*®  Lastly,  a  weeping 
or  rather  a  prostrate  yew  ( Taxus  baccata^  was  found  in  a  hedge  in 
Shropshire ;  it  was  a  male,  but  one  brancn  bore  female  flowers,  and 
produced  berries ;  these,  being  sown,  produced  seventeen  trees  all 
of  which  had  exactly  the  same  peculiar  habit  with  the  parent- 
tree.** 

These  facts,  it  might  have  been  thought,  would  have  been  sufSciont 


"  Verlot,  *La  Product,  des  Varie-  similar  statement  in  *Proc.  Nat.    of 

teis,*  1865,  p.  32.  Philadelphia/  1872,  p.  235. 

3»  Loudon's  *  Gard.  Mag.,*  vol.  xii.,  *^  Rev.  W.  A.  Leighton,  *  Flora  of 

1836,  p.  368.  Shropshire,*   p.    497 ;     and    Charles- 

"  Verlot,  *  La  Product,  des  Varid-  worth's  *  Mag.  of  Nat.  Hist.,'  vol.  i., 

t4s,*  1865,  p.  94.  1837,  p.  30.    I  possess  prostrate  trees 

*•  Bronn's  *  Geschichte  der  Natur,*  produced  from  these  seeda. 
b.  ii.  s.  121.      Mr.  Meehan  makes  a 
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to  Tender  it  probable  that  a  poiiduloxis  habit  would  in  all  cases  be 
strictly  inherited.  But  let  lis  look  to  the  other  side.  Mr,  MacKab*^ 
sowed  seeds  of  the  weeping  beech  (Fa^un  Bylvatua),  but  sijic<!eeded 
IE  raising  only  common  beeches,  Mr.  Ivivers,  at  my  request,  raised 
a  nmnber  of  seedlings  fmm  three  distinct  varieties  of  weeping  olm ; 
aod  at  least  one  of  the  psarent-treee  was  so  situated  that  it  could  not 
Imve  bean  crossed  by  any  other  elm ;  but  none  of  the  young  trees, 
now  about  a  foot  or  two  in  heiglit,  show  the  legist  signs  of  weeping, 
^Ir.  Eivers  formerly  sowed  above  twenty  thousand  seeds  of  the 
weepinf^  ash  {Fra^nus  focccf^^r),  and  not  a  single  seedling  "waa  in 
the  least  degree  pendulous :  in  Germany,  M.  Borchmeyer  raised  a 
thousand  seedlings,  with  the  same  result.  Nevertheless,  Mr,  Ander- 
son, of  the  Chelsea  Botanic  GardeD^  by  sowing  seed  from  a  weeping 
ash,  which  was  found  before  the  year  1780,  in  Cambridgeshire, 
raised  several  pendulous  trees.**  -  Professor  Henslow  also  informa 
me  that  some  seedlings  from  a  female  weeping  ash  in  the  Botania 
Garden  at  Cambridge  were  at  first  a  little  pendulous,  but  afterwards 
became  quite  iipright;  it  is  probable  that  this  latter  tree,  which 
transmits  to  a  certain  extent  its  pendulous  habit,  was  derived  by  a 
bud  from  tlie  same  original  Cambridgeshire  stock;  whilst  other 
weeping  ashes  may  Lave  had  a  distinct  origin.  But  the  crowning 
case,  communicated  to  me  by  Mr.  Bivera,  which  shows  how 
cajiricious  is  the  inheritance  of  a  pendulous  habit,  is  that  a  variety 
of  another  species  of  ash  (F.  kidis^ifulia)^  now  alH>ut  twenty  yeart 
old,  which  was  formerly  pendulous,  **  has  long  lost  this  habit,  evei^- 
^'  shoot  being  remarkably  erect ;  but  seedhngs  formerly  raised  from 
"  it  were  perfectly  prostratei  the  stems  not  rising  more  than  two 
'^  inches  above  the  ground.^  Thus  the  weeping  variety  of  the  common 
ash^  which  has  been  extensively  propagated  by  buds  during  a  long 
period,  did  not  with  Mr.  liivers,  transuiit  its  character  to  one  seed- 
ling out  of  above  twenty  thousand  ;  whereas  the  weeping  variety  of 
a  second  species  of  ash,  which  could  not,  whilst  grown  in  the  same 
garden,  re  tain  its  own  weeping  character,  transmitted  to  its  character 
the  pendulous  habit  in  excess  I 

Many  analogous  facts  could  be  given,  showing  how  apparently 
capricious  is  the  principle  of  inheritance.  All  the  seedlings  frona  a 
variety  of  the  Barberry  (JJ.  mtlf^aris)  with  rod  leaves  inherited  the 
same  character ;  only  about  one-third  of  the  seedlings  of  the  copper 
Beech  (Farjus  sylmti&i)  had  purple  leaves.  Not  one  out  of  a  hundred 
seedlings  of  a  variety  of  the  Cemmspadug,  with  yellow  fruit,  bore  yellow 
fruit ;  one-twelfth  of  the  seedlings  of  the  variety  of  Cornus  Tmr&ctda^ 
with  yellow  fmit^  came  true  :  **  and  lastly,  all  the  trees  raised  by  tny 
father  from  a  yellow-berried  holly  {Ilex  aquifolium),  found  wild, 


«  Veilotjop.  cit.,  p.  93. 

*^  For  these  several  statements,  see 
DiudoD's  *Gard.  Mag^iiitiej*  toI.  i. 
1834,  pp.  408j   180  j    and  vol.   ii,j 


1833,  p.  507. 

*^  These  statemonts  are  Uktzi  from 
Alph.  Da  CandoIlG,  *  Hot.  Geograpli,, 
p,  1083, 
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produced  yellow  berries.  Vilmorin  *^  observed  in  a  bed  of  Saponaria 
calahri^  an  extremely  dwarf  variety,  and  raised  from  it  a  large 
number  of  seedlings ;  some  of  these  partially  resembled  their  parent, 
and  he  selected  their  seed ;  but  the  grandchildren  were  not  in  the 
least  dwarfed :  oyi  the  other  hand,  he  observed  a  stunted  and  bushy 
variety  of  Tagetes  signata  growing  in  the  midst  of  the  common 
varieties  by  which  it  was  probably  crossed ;  for  most  of  the  seedlings 
raised  from  this  plant  were  intermediate  in  character,  only  two 
perfectly  resembling  their  parent ;  but  seed  saved  from  these  two 
plants  reproduced  the  new  variety  so  truly,  that  hardly  any  selection 
has  since  been  necessary. 

Flowers  transmit  their  colour  truly,  or  most  capriciously.  Many 
annuals  come  true :  thus  I  purchased  German  seeds  of  thirty-four 
named  sub-varieties  of  one  race  of  ten-week  stocks  (Matthiola 
annua),  and  raised  a  himdred  and  forty  plants,  all  of  which,  with 
the  exception  of  a  single  plant,  came  true.  In  saying  this,  however, 
it  must  be  understood  that  I  could  distinguish  only  twenty  kinds 
out  of  the  thirty-four  named  sub-varieties ;  nor  did  the  colour  of 
the  flower  always  correspond  with  the  name  affixed  to  the  packet ; 
but  I  say  that  they  came  true,  because  in  each  of  the  thirty-six 
short  rows  evei^r  plant  was  absolutely  alike,  with  the  one  single 
exception.  Agtun,  I  procured  packets  of  German  seed  of  twenty- 
five  named  varieties  of  common  and  quilled  asters,  and  raised  a 
hundred  and  twenty-four  plants ;  of  these,  all  except  ten  were  true 
in  the  above  limited  sense ;  and  I  considered  even  a  wrong  shade  of 
colour  as  false. 

It  is  a  singular  circumstance  that  white  varieties  generally 
transmit  their  colour  much  more  truly  than  any  other  variety. 
This  fact  probably  stands  in  close  relation  with  one  observed  by 
Verlot,*®  namely,  that  flowers  which  are  normally  white  rarely  vary 
into  any  other  colour.  I  have  found  that  the  white  varieties  of 
Ddphinium  consolida  and  of  the  Stock  are  the  truest.  It  is,  indeed, 
sufficient  to  look  through  a  nurseryman's  seed-list,  to  see  the  large 
number  of  white  varieties  which  can  be  propagated  by  seed.  The 
several  coloured  varieties  of  the  sweet-pea  (Lathi/rus  odoratus)  are 
very  true ;  but  I  hear  from  Mr.  Masters,  of  Canterbury,  who  has 
particularly  attended  to  this  plant,  that  the  white  variety  is  the 
truest.  The  hyacinth,  when  propagated  by  seed,  is  extremely 
inconstant  in  colour,  but  "  white  hyacinths  almost  always  give  by 
seed  white-flowered  plants;"*^  and  Mr.  Masters  informs  me 
that  the  yellow  varieties  also  reproduce  their  colour,  but  of  different 
shades.  On  the  other  hand,  pink  and  blue  varieties,  the  latter  being 
the  natural  colour,  are  not  nearly  so  true :  hence,  as  Mr.  Masters  has 
remarked  to  me,  "  we  see  that  a  garden  variety  may  acquire  a  more 
permanent  habit  than  a  natural  species ; "  but  it  should  have  been 
added,  that  this  occurs  under  cultivation,  and  therefore  under 
changed  conditions.   

*«  Verlot,  op.  cit.,  p.  38.  *'  Alph.   De  Candolle,  *  Gdograph. 

*•  Op.  cit.,  p.  59.  Bot.,*  p.  1082. 
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With  many  flowers,  especially  pcrenuials,  nothing  can  be  more 
fiuetnnting  tban  the  colour  of  tbe  seedlings,  as  is  notoriopsiy  th© 
case  with  verbena^*,  camations,  dahlins,  oinerariae,  and  others.**  I 
sowed  seed  of  twelve  named  varitti^ts  of  Snapdragon  {Antirrhmuvi 
mfijus),  and  utter  confusion  wag  the  result.  In  moat  cases  the 
extreniely  fluctuating  colour  of  seedling  plants  is  probably  in  chief 
part  duo  to  crosses  between  difierently-colqured  varieties  during 
prtjvious  generations.  It  is  almost  certain  that  this  m  the  case  witfi 
the  polyanthus  and  coloured  primrose  (Primula  veris  and  vultfftrU% 
from  their  reciprocally  dimor|jhic  structure ;  *"  and  the^  are  plants 
which  florists  speak  of  as  never  coming  true  by  seed :  but  if  care  be 
taken  to  prevent  crossing,  neither  species  la  by  any  means  very 
inconstant  in  colour;  thus  I  raised  twenty-three  plants  from  a 
purple  primrose,  fertilised  by  Mr.  J,  Scott  with  itjj  pollen,  and 
eighteen  came  up  purple  of  different  shades,  and  only  five  reverted 
to  the  ordinary  yellow  colour :  again,  I  raised  twenty  plants  from  a 
brij^ht-red  cowsHp,  similarly  treated  by  Mr.  Scott,  and  every  one 
perfectly  resembleil  its  parent  in  colour,  as  likewise  did,  with  the 
exception  of  a  single  plant,  7*2  graE^dchildren.  Even  wiUi  the 
most  variable  flowers,  it  is  pi-obable  that  each  delicate  shade  of 
colour  might  be  permanently  fixed  so  as  to  be  transmitted  by  seed, 
by  cultivation  m  the  same  soil,  by  longKiontinned  selection,  and 
especially  by  the  prevention  of  crosses.  I  infer  this  from  certam 
annual  larkspurs  (Delphinium  c^tisdkla  and  o/ttcts),  of  which  common 
seedlings  present  a  greater  diversity  of  colour  than  any  other  plant 
known  to  me;  yet  on  procuring  seed  of  five  named  German  varieties 
of  D.  comotida,  only  nine  plants  out  of  niuety-foor  were  false ;  and 
the  seedlings  of  six  varieties  of  J>.  ajacu  were  true  in  the  same 
manner  and  degree  as  with  the  stocks  above  described,  A  dis- 
tinguished botanist  maintains  that  the  annual  species  of  Delphinium 
are  always  self-fertilised ;  therefore  I  may  mention  that  thjrty*two 
flowers  on  a  branch  of/),  consolida^  enclosed  in  a  net,  yielded  twenty- 
seven  capsules,  with  an  average  of  17*2  seed  in  each ;  whilst  five 
flowerSj  under  the  same  netj  whicli  were  artificially  fertilised,  in  the 
same  manner  as  must  be  effected  by  bees  during  their  incessant 
visits,  yielded  five  capsules  with  an  average  of  35-2  fine  seed ;  and 
tliia  shows  that  the  agency  of  insects  is  necessary  for  the  full 
fertility  of  this  plant.  Analogous  facts  could  be  given  with  respect 
to  the  crossing  of  many  other  flowers,  such  as  carnations^  &c,  of 
which  the  varieties  fluctuate  much  in  colour- 
As  with  flowers,  so  with  our  domesticated  animals, no  character  is 
more  variable  than  colour,  and  probably  in  no  animal  more  so  than 
with  the  horse.  Yet,  with  a  little  cai-e  in  breeding,  it  appears  that 
races  of  any  colour  might  soon  be  formed.  Hofacker  gpv«s  the  result 
of  matching  two  hundred  and  sixteen  mares  of  four  different  colours 
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*•  See  *  Cottage  Gurdoner,*  April 
10,  1860,  p.  18,  ana  Sept.  W,  1861, 
p.  456  5  '  GarcL  Chron,/  1845,  p.  102. 


^'  Darwin,   m   *  Jouiaal   ftf   IVo*, 
Linn.  Soc*  Bot."  I8fi2,  p,  94. 
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with  like-coloured  stallions,  without  regard  to  the  colour  of  their 
ancestors ;  and  of  the  two  hundred  and  sixteen  colts  bom,  eleven 
alone  failed  to  inherit  the  colour  of  their  parents :  Autenrieth  and 
Ammon  assert  that,  after  two  generations,  colts  of  a  uniform  colour 
are  produced  with  certainty.** 

In  a  few  rare  cases  peculiarities  fail  to  be  inherited,  appa- 
rently from  the  force  of  inheritance  being  too  strong.  I 
have  been  assured  by  breeders  of  the  canary-bird  that  to  get 
a  good  jonquil-coloured  bird  it  does  not  answer  to  pair  two 
jonquils,  as  the  colour  then  comes  out  too  strong,  or  is  even 
brown ;  but  this  statement  is  disputed  by  other  breeders.  So 
again,  if  two  crested  canaries  are  paired,  the  young  birds 
rarely  inherit  this  character :  ^^  for  in  crested  birds  a  narrow 
space  of  bare  skin  is  left  on  the  back  of  the  head,  where  the 
feathers  are  up-turned  to  form  the  crest,  and,  when  both 
parent43  are  thus  characterised,  the  bareness  becomes  exces- 
sive, and  the  crest  itself  fails  to  be  developed.  Mr.  Hewitt, 
speaking  of  Laced  Sebright  Bantams,  says  ^^  that,  "  why  this 
should  be  so  I  know  not,  but  I  am  confident  that  those  that 
are  best  laced  frequently  produce  ofl&pring  very  far  from 
perfect  in  their  markings,  whilst  those  exhibited  by  myself, 
which  have  so  often  proved  successful,  were  bred  from  the 
union  of  heavily-laced  birds  with  those  that  were  scarcely 
sufficiently  laced." 

It  is  a  singular  fact  that,  although  several  deaf-mutes  often 
occur  in  the  same  family,  and  though  their  cousins  and  other 
relations  are  often  in  the  same  condition,  yet  their  parents  are 
rarely  deaf-mutes.  To  give  a  single  instance :  not  one  scholar 
out  of  148,  who  were  at  the  same  time  in  the  London  Institu- 
tion, was  the  child  of  parents  similarly  affected.  So  again, 
when,  a  male  or  female  deaf-mute  marries  a  sound  person, 
their  children  are  most  rarely  affected :  in  Ireland,  out  of  203 
children  thus  produced  one  alone  was  mute.  Even  when 
both  parents  have  been  deaf-mutes,  as  in  the  case  of  forty-one 
marriages  in  the  United  States  and  of  six  in  Ireland,  only 

'•  Hofacker,    *  Ueber     die    Eigen-  that  he  believes  that  these  statements 

schaften,*  &c.,  s.  10.  are  correct. 

**  Bechstein,  *Naturgesch.Deutsch.  "  *The  Poultry  Book,*  by  W.  B. 

lands,'  b.  iv.  s.  462.      Mr.  Brent,  a  Tegetmeier,  1866,  p.  245. 
great  breeder  of  canaries,  informs  me 
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two  deaf  and  dumb  cliildretL  were  produced,  Mr,  Sodgwick,^ 
in  commenting  on  this  remarkable  and  fortnnato  failure  in 
tlie  power  of  tranBmisBiun  in  the  direct  line^  remark^j  that  it 
ma  J  poaeiLly  be  owing  to  "  exceaa  having  revelled  the  action 
of  some  natural  law  in  development."  But  it  is  safer  in  the 
present  state  of  our  knowledge  to  look  at  the  whole  case  as 
simply  unintelligible. 

Although  many  congenital  monstrosities  are  inherited,  of 
which  exampttjs  have  already  been  givenj  and  to  which  raaj 
be  added  the  lately  recorded  case  of  the  transmission  dijring 
a  century  of  haredip  with  a  cleft-palate  iu  the  wi^iter*8  own 
family,^*  yet  other  malformations  are  rarely  or  never  inheritod^ 
Of  these  latter  cases,  many  are  probably  due  to  injuries  in 
the  womb  or  egg,  and  would  come  under  the  head  of  non- 
irdierited  injuries  or  mutilations.  With  plants,  a  long  cata- 
logne  of  inherited  monstrosities  of  the  most  serious  and 
diversified  nature  could  easily  be  given  i  and  with  plants, 
there  ia  no  reason  to  suppose  that  monstrosities  are  caused 
by  direct  injuries  to  the  seed  or  embryo. 

With  respect  to  the  inheritance  of  sti-ucturea  mutilated  by 
injuries  or  altered  by  disease,  it  was  until  lately  diflScnlt  to 
coma  to  any  definite  conclusion*  Some  mutilations  have  been 
practised  for  a  vast  number  of  generations  without  any  in- 
herited result.  Godron  remarks  ^^  that  different  races  of  man 
have  from  time  immemorial  knocked  out  their  upper  incisors, 
cut  off  joints  of  their  fingers,  made  holes  of  immense  size 
through  the  lobea  of  their  ears  or  through  their  nostrils, 
tatooed  themselves,  made  deep  gashes  in  various  parts  of  their 
bodies,  and  there  is  no  reason  to  suppose  that  these  mutila- 
tions  have  ever  been    inherited. ^^      Adhesions   due  to  iu- 


"  » British  and  Foreign  Med.- 
Chirurg,  RcTiew/  July,  1661,  pp. 
*2at>-20+.  Mr.  Sedgwick  has  givea 
&uch  full  [Ifilaila  on  thk  subject^  with 
.impLe  leferenties,  that  I  ae^d  refer 
to  no  other  authorities. 

**  Mr.  Sproulej  id  ^Bxitkh  Medical 
Journal,*  Ap HI  18,  1863. 

"  *  De  TEspfecQ,'  torn,  iL,  1859,  p, 
290. 


'*  Novertheless  Mr.  WethereD  stntrs, 
'Nature,'  Dec.  1870,  p.  108,  thai 
when  he  risited  fifteen  years  ago  Ihe 
Sioui:  ladianS],  he  was  informed  **  bif 
A  physician^  who  h^  pajssed  much  of 
his  lime  with  these  tribes,  that  aome- 
times  a  chUd  was  horn  with  these 
"^^vrka.  This  was  confirmed  by  th« 
\J.  S.  Govorament  Indian  Agent,** 
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flammation  and  pits  from  the  small  -  pox  (and  formerly 
many  consecutive  generations  must  have  been  thus  pitted) 
are  not  inherited.  With  respect  to  Jews,  I  have  been  assured 
by  three  medical  men  of  the  Jewish  faith  that  circumcision, 
which  has  been  practised  for  so  many  ages,  has  produced  no 
inherited  effect.  Blumenbach,  however,  asserts  ^^  that  Jews 
are  often  born  in  Germany  in  a  condition  rendering  circum- 
cision difficult,  so  that  a  name  is  given  them  signifying  **  bom 
circumcised;"  and  Professor  Prey er  informs  me  that  this  is 
the  case  in  Bonn,  such  children  being  considered  the  special 
favourites  of  Jehovah.  I  have  also  heard  from  Dr.  A.  Newman, 
of  Guy's  Hospital,  of  the  grandson  of  a  circumcised  Jew,  the 
father  not  having  been  circumcised,  in  a  similar  condition.  But 
it  is  possible  that  all  these  cases  may  be  accidental  coincidences, 
for  Sir  J.  Paget  has  seen  five  sons  of  a  lady  and  one  son  of 
her  sister  with  adherent  prepuces ;  and  one  of  these  boys  was 
affected  in  a  manner  "  which  might  be  considered  like  that 
commonly  produced  by  circumcision;"  yet  there  was  no 
suspicion  of  Jewish  blood  in  the  family  of  these  two  sisters. 
Circumcision  is  practised  by  Mahomedans,  but  at  a  much 
later  age  than  by  Jews ;  and  Dr.  Eiedel,  Assistant  Kesident 
in  North  Celebes,  writes  to  me  that  the  boys  there  go  naked 
until  from  six  to  ten  years  old ;  and  he  has  observed  that 
many  of  them,  though  not  all,  have  their  prepuces  much 
reduced  in  length,  and  this  he  attributes  to  the  inherited 
effects  of  the  operation.  In  the  vegetable  kingdom  oaks  and 
other  trees  have  borne  galls  from  primeval  times,  yet  they 
do  not  produce  inherited  excrescences ;  and  many  other  such 
facts  could  be  adduced. 

Notwithstanding  the  above  several  negative  cases,  we 
now  possess  conclusive  evidence  that  the  effects  of  operations 
are  sometimes  inherited.  Dr.  Brown-Sequard  ^^  gives  the 
following  summary  of  his  observations  on  guinea-pigs ;  and 
this  summary  is  so  important  that  I  will  quote  the  whole : — 

"  *Philosoph.  Mag.'  vol.  iv.,  1799,  1875,  p.  7.     The  extracts  are  from 

p.  5.  this    last    paper.      It    appears   that 

*•  *  Proc.   Royal   Soc.,*   vol.    x.    p.'  Obersteiner,  *  Strieker's   Med.   Jahr- 

297.     *  Communication  to  the   Brit.  biicher,*  1875,  No.  2,  has  confirmed 

Assoc.,*   1870.      *  The   Lancet,'  Jan.  Browu-Sequard's  observations. 

VOL.   I.  21 
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"  1st.  Appearancii  of  epilepsy  ia  animals  born  of  parents  Laving 
been  rendered  epileptic  by  an  injury  to  the  epinnl  cord. 

"  2nd.  Appeojance  of  epilepsy  also  in  animuls  bom  of  parents 
having  been  rendered  epileptic  by  the  section  of  the  scJatic  nerre, 

"  3rd.  A  change  in  the  shape  of  tlie  car  in  animals  l>orn  of  parents 
in  which  sueh  a  change  was  the  effoct  of  a  diyiaion  of  the  ceivical 
sympathetic  nerve. 

'*  4th.  Partial  closure  of  the  eyelitfa  in  animals  liorn  of  parents  in 
wliieh  that  state  of  the  eyelids  had  been  caused  either  by  the 
section  of  the  cervical  sympathetic^erve  or  the  removal  of  the 
suixjrior  cervical  ganglion. 

"  5th.  Exophthalnila  in  animal-s  born  of  parents  in  which  an  injury 
to  the  restiform  body  had  produced  that  protrusion  of  the  eyeball. 
This  interesting  fact  1  have  witaessod  a  good  many  thnes^  and  I 
have  seen  the  transmission  of  the  morbid  stata  of  the  eye  continue 
Ih rough  four  generations.  In  these  animals,  modified  by  heredity, 
the  two  eyes  generally  protruded,  although  in  the  parents  usually 
only  one  showed  exophthalmia,  the  lesion  having  been  made  in  most 
cases  only  on  one  of  the  corpora  restiformia. 

"  Gth.  Hcematoma  and  dry  gangrene  of  the  ears  in  animals  bom  of 
]T^rontB  in  which  these  ear- alterations  had  been  caused  by  an  injury 
to  the  restiform  body  near  the  nib  of  the  calamns. 

"  7th.  Absence  of  two  toes  out  of  the  three  of  the  hind  leg,  and 
sometimes  of  thethree^  in  animals  whose  parents  bad  eaten  up  their 
hind^leg  toes  which  had  became  anresthetio  from  a  section  of  the 
fsciatic  nerve  alonet  or  of  that  nerve  and  also  of  the  criu-al.  Some- 
times, instead  of  complete  absence  of  the  toes,  only  a  part  of  one  or 
two  or  three  was  missing  in  the  yonn^,  although  in  the  parent  not 
only  the  toos  but  the  whole  foot  was  absent  (partly  eaten  off,  partly 
d^troyed  by  inflammation,  ulceration,  or  gangrene). 

''  8th.  Appearance  of  various  morbid  states  of  the  skin  Q^d  hair  of 
the  neck  and  face  in  animals  horn  of  parents  having  had  similar 
alterations  in  the  same  partSj  as  effects  of  an  injury  to  the  sciatic 
nerve." 

It  should  bo  csi>Qcially  observed  that  Brl}\^^l-Scqaard  has 
^  bred  during  thirty  years  many  thousand  guinea-pigs  from 

limals  which  had  not  been  operated  upon,  and  not  ono  of 
these  manifested  the  epileptic  t<iridency.  Kor  has  he  ever 
seen  a  guinea-pig  born  without  toes,  wliich  was  not  tlie 
offspring  of  parents  which  had  gnawed  off  their  own  toes 
owiug  to  the  sciatic  nerve  having  been  divided.  Of  this 
latter  fact  thirteen  instances  wore  carefully  recorded^  and  a 
greater  numher  were  seen;  yet  Brown-Sequard  speaks  of 
such  ea^ses  as  one  of  the  raror  forms  of  inheritance.  It  is  a 
still  more  interesting  f^ct — 
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"  That  the  sciatic  nerve  in  the  congenitally  toeless  animal  has 
inherited  the  power  of  passing  through  all  the  diflferent  morbid  states 
which  have  occurred  in  one  of  its  parents  from  the  time  of  the  division 
till  after  its  reunion  with  the  peripheric  end.  It  is  not  therefore 
simply  the  power  of  performing  an  action  which  is  inherited,  but 
the  power  of  performing  a  whole  series  of  actions,  in  a  certain  order." 

In  most  of  the  cases  of  inheritance  recorded  by  Brown-Se- 
quard  only  one  of  the  two  parents  had  been  operated  upon 
and  was  affected.  He  concludes  by  expressing  his  belief  that 
"what  is  transmitted  is  the  morbid  state  of  the  nervous 
system,"  due  to  the  operation  performed  on  the  parents. 

With  the  lower  animals  Dr.  Proper  Lucas  has  collected  a 
long  list  of  inherited  injuries.  A  few  instances  will  suffice. 
A  cow  lost  a  horn  from  an  accident  with  consequent  suppur- 
ation, and  she  produced  three  calves  which  were  hornless  on 
the  same  side  of  the  head.  With  the  horse,  there  seems 
hardly  a  doubt  that  exostoses-  on  the  legs,  caused  by  too 
much  travelling  on  hard  roads,  are  inherited.  Blumen- 
bach  records  the  case  of  a  man  who  had  his  little  finger  on 
the  right  hand  almost  cut  off,  and  which  in  consequence 
grew  crooked,  and  his  sons  had  the  same  finger  on  the  same 
hand  similarly  crooked.  A  soldier,  fifteen  years  before  his 
marriage,  lost  his  left  eye  from  purulent  ophthalmia,  and  his 
two  sons  were  microphthalmic  on  the  same  side.^*  In  all 
cases  in  which  a  parent  has  had  an  organ  injured  on  one 
side,  and  two  or  more  of  the  offspring  are  bom  with,  the 
same  organ  affected  on  the  same  side,  the  chances  against 
mere  coincidence  are  almost  infinitely  great.  Even  when 
only  a  single  child  is  bom  having  exactly  the  same  part  of 
the  body  affected  as  that  of  his  injured  parent,  the  chances 
against  coincidence  are  great;  and  Professor  KoUeston  has 
given  mo  two  such  cases  which,  have  fallen  under  his  own 
observation, — namely  of  two  men,  one  of  whom  had  his  knee 
and  the  other  his  cheek  severely  cut,  and  both  had  children 

**  This  last  case  is  quoted  by  Mr.  ix.  p.   323.     Some  curious  cases  are 

Sedgwick    in   *  British    and    Foreign  given  by  Mr.  Baker  in  the  *  Veterinary,* 

Medico-Chirurg.  Review,*  April,  1861,  vol.  xiii.  p.  723.      Another  curious 

p.  484.     For  Blumenbach,  5e«  above-  case   is   given   in   the   'Annales    des 

cited  paper.     See,  also,  Dr.  P.  Lucas,  Scienc.  Nat.,*  1st  series,  torn.  xi.  p. 

*Traite  de  TH^r^d.  Nat.,*  torn.  ii.  p.  324. 
492.    Also,  *  Transact.  Linn.  Soc.,*  voL 
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Ijom  with  exact!  J  tbo  same  spot  martc<l  or  scarrad.  Many 
infitances  have  been  i^eoorded  of  cats,  dogE,  and  horsea,  which, 
have  had  their' tAils,  legs,  ifec.,  amputated  or  injured,  produc- 
ing ofl^ring  witJi  the  same  parts  ill-formed ;  Lut  as  it  ia  not 
very  rf  ro  for  similar  malformations  to  appear  spontaneoimly, 
all  erach  ca^soa  may  be  due  to  coincidence.  It  Ls,  however,  an 
argument  on  the  other  side  that  "  under  the  old  CKciae  laws 
***the  ahepherd-dog  was  only  exempt  from  tax  whea  without 
**  a  tail»  and  for  this  reaaon  it  was  always  remoTod  ;  "  *^  and 
there  BtiU  exist  breeds  of  the  shepherd-dog  which  are  alwayu 
bom  destitute  of  a  taiL  Finally^  it  must  be  admitted^  more 
especially  sim»  the  pnhUcation  of  Brown-Seqnard'a  observa- 
tions, that  the  effects  of  injuries^  especially  when  followed  by 
disease,  or  perhaps  exclnsiYcl}'  when  thus  foUowe^l,  are 
occasionally  inherited,*^ 


Cames  of  Non-inherllance, 

A  large  number  of  eases  of  non-inheritance  are  intelligible 
on  the  principle,  that  a  strong  tendency  to  inheritance  does 
exist,  but  that  it  is  overliome  by  hostile  or  nnfavuurabl© 
conditions  of  life.  No  one  wo,nld  expect  that  our  improved 
pigs,  if  forced  during  several  generations  to  travel  about  and 
root  in  the  ground  for  their  own  snbsiatenoe,  would  transmit, 
as  truly  as  they  bow  do  their  short  muzzles  and  legs,  and 
their  tendency  to  fatten.  Dray-horses  aisnredly  would  not 
long  transmit  their  great  size  and  massive  limbs,  if  compelled 
to  live  on  a  cold,  damp  mountainous  region ;  we  have  indeed 
evidence  of  such  deterioration  in  the  horses  which  have  run 
wild  on  the  Falkland  Islands.  European  dogs  in  India  often 
fail  to  transmit  their  true  character.  Our  sheep  in  tropical 
countries  lose  their  wool  in  a  few  generations.  There  seems 
also  to  be  a  close  relation  between  certain  peculiar  pastures 
and  tlio  inheritance  of  an  enlarged  tail  in  fat- tailed  sheep, 


*'  *The  Dog/  by  Stoaehetige,  1867, 
IK  IIB. 

■'  llie  Mot-mot  habitmlly  bites 
the  barbs  (p(f  the  middle  part  of  tho 
twfj  ceatral  taiUfeather^  und  as  tbfl 
bjirbs    ATQ    congcuitally    sonaewbai 


reduced  on  the  stme  p^rt  of  tb«M<« 
feathers,  it  se^m^  oxtremetj  probnble, 
as  Mr.  Salrin  remarks  f '  Pr^jc*  /juoiug. 
Soc,'  1873,  p.  4211),  thnt  this  is  tluB  to 
the  itthefit^  eifect^  uf  l^tig^cuntiiaiied 
mutjlalkiL 
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which  form  one  of  the  most  ancient  breeds  in  the  world. 
With  plants,  we  have  seen  that  tropical  varieties  of  maize 
lose  their  proper  character  in  the  course  of  two  or  three 
generations,  when  cultivated  in  Europe ;  and  conversely  so 
it  is  with  European  varieties  cultivated  in  Brazil.  Our 
cabbages,  which  here  come  so  true  by  seed,  cannot  form  heads 
in  hot  counti^es.  According  to  Carriere,^^  i}^q  purple-leafed 
beech  and  barberry  transmit  their  character  by  seed  far  less 
truly  in  certain  districts  than  in  others.  Under  changed 
circumstances,  periodical  habits  of  life  soon  fail  to  be  trans- 
mitted, as  the  period  of  maturity  in  summer  and  winter 
wheat,  barley,  and  vetches.  So  it  is  with  animals :  for 
instance,  a  person,  whose  statement  I  can  trust,  procured  eggs 
of  Aylesbury  ducks  from  that  town,  where  they  are  kept  in 
houses  and  are  reared  as  early  as  possible  for  the  London 
market ;  the  ducks  bred  from  these  eggs  in  a  distant  part  of 
England,  hatched  their  first  brood  on  January  24th,  whilst 
common  ducks,  kept  in  the  same  yard  and  treated  in  the 
same  manner,  did  not  hatch  till  the  end  of  March ;  and  this 
shows  that  the  period  of  hatching  was  inherited.  But  the 
grandchildren  of  these  Aylesbury  ducks  completely  lost  their 
habit  of  early  incubation,  and  hatched  their  eggs  at  the 
same  time  with  the  common  ducks  of  the  same  place. 

Many  cases  of  non-inheritance  apparently  result  from  the 
conditions  of  life  continually  inducing  fresh  variability.  We 
have  seen  that  when  the  seeds  of  pears,  plums,  apples,  &c., 
are  sown,  the  seedlings  generally  inherit  some  degree  of 
family  likeness.  Mingled  with  these  seedlings,  a  few,  and 
sometimes  many,  worthless,  wild-looking  plants  commonly 
appear,  and  their  appearance  may  be  attributed  to  the  prin- 
ciple of  reversion.  But  scarcely  a  single  seedling  will  be 
found  perfectly  to  resemble  the  parent-form ;  and  this  may 
be  accounted  for  by  constantly  recurring  variability  induced 
by  the  conditions  of  life.  I  believe  in  this,  because  it  has 
been  observed  that  certain  fruit-trees  truly  propagate  their 
kind  whilst  growing  on  their  own  roots ;  but  when  grafted  on 
other  stocks,  and  by  this  process  their  natural  state  is  mani- 
festly affected,  they  produce  seedlings  which  vary  greatly, 
««  *  Production  et  Fixation  des  Vari^tds,*  1865,  p.  72. 
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departing  from  the  parental  tjpe  in  many  cliaracters.*^ 
Metzgar,  as  stated  in  tho  ninth  chapter,  found  that  certain 
kinds  of  wheat  brought  from  Spain  and  cnltiyatod  in 
Germany,  failed  dnring  many  years  to  reproduce  themaeh'ec 
trely ;  but  at  last,  when  accustomed  to  their  new  conditions, 
they  ceased  to  be  variable,— that  is^  they  became  amenable 
to  the  power  of  inheritance.  Nearly  all  the  plants  wbicli 
cannot  be  propagated  with  any  approach  to  certainty  by  seed, 
are  kinds  which  have  beon  lung  pio[*agated  by  butk,  cuttinga, 
ofi^ta,  tubers,  &c.^  and  havo  in  consequence  been  frequently 
exposed  during  what  may  be  called  tlieir  individual  lives  to 
widely  diversified  conditions  of  life.  Plants  thus  propagated 
become  so  variable,  that  they  are  subject,  as  wo  have  seen  in 
tho  last  chapter,  even  to  bud-Tariation,  Our  domesticated 
aniraalsj  on  the  other  hand,  arc  not  commonly  exposed  during 
the  life  of  the  individual  to  such  extremely  diversified  con- 
ditions, and  are  not  liable  to  such  extreme  variability ;  there- 
fore they  do  not  lose  the  power  of  transmitting  most  of  their 
characteristic  fiiuturea.  In  the  foregoing  remarks  on  non- 
inberitauce,  crossed  breeds  are  of  course  excloded,  as  their 
diversity  mainly  dopenda  on  the  unequal  development  of 
character  derived  from  either  parent  or  their  ancestors, 

Ccmchmon. 

It  has  been  shown  in  the  early  part  of  this  chapter  how  com- 
monly new  charaotem  of  the  most  diversified  nature,  whether 
normal  or  abnormaJ,  injurious  or  beneficial^  whether  affecting 
organs  of  the  highest  or  most  trifling  importance,  are  in- 
herited. It  is  often  sufficient  for  the  inheritance  of  some 
peculiar  character,  that  one  parent  alone  should  possess  it^  as 
in  most  cases  in  which  the  rarer  anomalies  Lave  been  trans- 
mitted. But  the  power  of  transmission  is  extremely  variable. 
In  a  number  of  individuals  descended  from  the  same  parents, 
and  treated  in  the  same  manner,  some  display  this  power  in 
a  perfect  manner,  and  in  some  it  is  quite  deficient ;  and  for 
this  difference  no  reason  can  be  assigned.  Tho  effects  of 
injuries  or  mutilations  are  oocasionally  inherited  i    and  wd 

*'  Downiag,  ^Fruits  of  America,*  p.  5  :  Sagerct,  *Pom.  Php./  pp*  43,  72. 
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shall  see  in  a  future  chapter  that  the  long-continued  use  and 
disuse  of  parts  produces  an  inherited  effect.  Even  those  cha- 
racters which  are  considered  the  most  fluctuating,  such  as 
colour,  are  with  rare  exceptions  transmitted  much  more 
forcibly  than  is  generally  supposed.  The  wonder,  indeed,  in 
all  cases  is  not  that,  any  character  should  he  transmitted,  hut 
that  the  power  of  inheritance  should  ever  fail.  The  checks  to 
inheritance,  as  far  as  we  know  them,  are,  firstly,  circumstances 
hostile  to  the  particular  character  in  question ;  secondly,  con- 
ditions of  life  incessantly  inducing  fresh  variability;  and 
lastly,  the  crossing  of  distinct  varieties  during  some  previous 
generation,  together  with  reversion  or  atavism — that  is,  the 
tendency  in  the  child  to  resemble  its  grand-parents  or  more 
remote  ancestors  instead  of  its  immediate  parents.  This  latter 
subject  will  be  discussed  in  the  following  chapter. 
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INSECTIVOROUS   PLANTS. 

By  CHARLES  DARWIN,  F.R.S.,  etc. 

WITH  ILLUSTRATIONS. 
1  vol.,  12mo.    Cloth Price,  $2.00. 


"  Mr.  Darwin's  book  may  be  held  up  as  a  model  of  what  a  treatise  should  be  that 
IS  addressed  to  intelligent  readers,  a  majority  of  whom,  it  is  to  be  presumed,  have  no 
special  acquaintance  with  the  matter  under  consideration.  In  style  it  is  strongly 
marked  with  Darwinian  characteristics.  The  opening  passage,  indeed,  allowing  for 
difference  of  subject,  is  drawn  up  almost  precisely  in  the  same  way  as  that  which  ushers 
in  Chapter  I.  of  the  *  Origin  of  Species.  We  have  laid  before  us  the  circumstances 
that  led  the  author  to  pursue  his  researches  in  the  first  instance,  so  far  back  as  i860; 
then,  step  by  stej),  we  are  treated  to  the  history  of  those  researches ;  fact  is  added  to 
fact,  inference  to  inference,  till  at  length  the  body  of  evidence,  direct  and  indirect,  be- 
comes so  overwhelming,  that  there  is  as  little  chance  of  controverting  Mr.  Darwin's 
conclusions  as  there  is  for  a  fly  to  escape  when  once  it  has  been  caught  in  the  cruel 
embrace  of  a  sun-dew.  The  modesty,  the  perfect  candor,  the  scrupulous  care  to  ac- 
knowledge the  labors  of  others,  even  in  the  most  trifling  particulars,  are  as  apparent  in 
this  as  in  the  rest  of  Mr.  Darwin's  books.  These  Darwinian  characteristics,  as  we 
venture  to  call  them,  are  only  equaled  by  the  apparently  inexhaustible  patience  with 
which  he  has  pursued  his  observations  and  experiments  throughout  many  years." — 
London  A  thenteum, 

*'  In  this  work  Mr.  Darwin's  patient  and  painstaking  methods  of  investigation  ap- 
pear to  the  best  possible  advantage.  It  is  impossible  to  read  it  without  enthusiastic 
admiration  for  the  ingenuity  which  he  displays  in  devising  tests  to  determine  the  char- 
acteristics of  the  plants,  the  peculiarities  of  which  he  is  studying,  and,  as  is  always  the 
case  with  him,  he  presents  the  conclusions  arrived  at  in  language  so  lucid  that  he  who 
reads  simply  for  information  is  sure  to  be  attracted  and  charmed  quite  as  much  as  the 
professionial  student." — N,  V.  Times, 

**  As  a  model  of  scientific  inquiry,  his  work  will  scarcely  find  a  parallel  in  any  lan- 
gtiage.  It  is  utterly  free  from  the  diffuse  verbiage  which  corrupts  the  style  of  so  many 
of  the  prominent  German  naturalists,  and  from  the  subtile  refinements  which  so  often 
throw  an  air  of  romance  around  the  physical  speculations  of  French  writers.  In  Eng- 
lish scientific  literature  it  has  no  superior  in  acuteness  of  thought,  candor  of  judgment, 
and  felicity  of  expression. 

"  Mr.  Darwin's  manner  is  equally  remote  (h)m  the  vehemence  ot  the  polemic  and  the 
indifference  of  the  cold-blooded  observer.  His  pages  are  warm  with  deep  human  inter- 
est, but  an  interest  inspired  by  the  love  of  truth  and  knowledge,  not  by  personal  passion. 
His  anxious  endeavor  for  accurate  observation  is  evinced  in  every  line  of  his  writings, 
and,  if  he  clings  to  theories  with  the  earnestness  of  a  discoverer,  he  clings  still  more  de- 
votedly to  the  facts  of  Nature  which  he  undertakes  to  interpret  The  scope  of  his  ex" 
periments  illustrates  the  rare  fertility  of  his  mind,  as  well  as  his  wonderful  patience. 
The  thoroughness  of  their  execrution  is  fully  equal  to  the  ingenuity  of  iheir  conception. 
■vT    J  _..  , .        ..  Veharmoi       '*' 


No  detail  appears  to  escape  his  notice,  no  inadvertence  mars  the  harmony  of  his  state- 
ment, no  unwise  haste  disturbs  the  clearness  and  serenity  of  his  Judgment,  and  even  if 
one  could  be  indifferent  to  his  volume  as  a  scientific  proauction,  it  must  still  be  admired 
as  a  masterpiece  of  intellectual  workmanslup." — N,  Y,  Tribum, 
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X>.  Applbton  &  Co.  have  the  pleasure  of  announcing  that  they  have  made  arrange, 
jnents  for  publishing,  and  have  recently  commenced  the  issue  of>  a  Series  of  Popu- 
lar MoNOGKAPHS,  or  Small  works,  under  the  above  title,  which  will  embody  the  results 
of  iecent  inquiry  in  the  most  interesting  departments  of  advancing  science. 

The  character  and  scope  of  this  series  will  be  best  indicated  by  a  reference  to  the 
names  and  subjects  included  in  the  subjoined  list,  from  which  it  will  be  seen  that  the 
cooperation  of  the  most  distinguished  professors  in  England,  Germany,  France,  and  the 
United  States,  has  been  secured,  and  negotiations  are  pending  for  contributions  from 
other  eminent  scientific  writers. 

The  works  will  be  issued  in  New  York,  London,  Paris,  Leipsic,  Milan,  and  St. 
Petersburg. 

The  International  Scientific  Series  is  entirely  an  American  prcject,  and  was 
originated  and  organized  by  Dr.  £.  L.  Youmans,  who  has  spent  much  time  in  Europe, 
arranging  with  Auihur:*  and  publishers. 
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